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ntPI^ODUCEO  Al  GOVEHNMtNi  tXPtNSh 


1.  COMPONENT  DATE 

FY19  95  military  CONSTRUCTION  PROJECT  DATA  19  APR  1992 
ARMY  _  _ _ _  14  APR  1992 

3.  INSTALLATION  AND  LOCATION  4.  PROJECT  TITLE 

Fort  Riley  ECIP 

Kansas  Window/Door  Upgrade  &  Light  Rev 


is.  PROGRAM  ELEMENT 


6,  CATEGORY  CODE 

7.  PROJECT  NUMBER 

510  10 

40475 

4.  PROJECT  TITLE 

ECIP 

Window/Door  Upgrade  &  Light  Rev , 


8.  PROJECT  COST  (SOOO) 

230 


9.  COST  ESTIMATES 


PRIMARY  FACILITY 
Bldg  600  Mod 

SUPPORTING  FACILITIES 
Design  Cost 

ESTIMTED  CONTRACT  COST 
CONTINGENCY  PERCENT  (10.0%) 

SUBTOTAL 

SUPERVISION,  INSPECTION  &  OVERHEAD  (6.00%) 

CATEGORY  E  EQUIPMENT 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 

INSTALLED  EQUIPMENT -OTHER  APPROPRIATIONS 


u/mI  quantity 


10,  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

This  project  will  include  installing  double  pane  tinted  glass  in  Building  600 
and  Building  610  and  installing  2*  thick  spandrel  panels  in  Building  610.  It 
includes  extending  the  main  entry  vestibule  in  Building  600  and  adjusting  the 
door  hold  open  time  for  the  emergency  entry  vestibule.  It  also  includes 
installing  occupancy  sensors  in  offices  containing  one  or  two  four-lamp 
fixtures  in  the  1975  addition. 


11.  REQUIREMENT: 

PROJECT : 

Install  double  pane,  tinted  glass  in  Building  600  &  610.  Renovate  entry 
vestibules  in  Building  600  at  main  entrance  and  emergency  entrance.  Install 
wall  mounted  occupancy  sensor  light  switches. 

REQUIREMENT : 

This  project  is  required  to  reduce  the  gas  and  electrical  consumption  caused 
by  excessive  infiltration,  high  energy  loss  through  single  pane  windows,  and 
lights  being  left  on  when  spaces  are  unoccupied. 
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2.  OATS 
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X  installation  ANO  LOCATION 

Fort  Riley 

Kansas  _ _ _ _ _ _ 

A  projcct  title 

S.  PROjeCT  N1MM6R 

ECIP 

Window/Door  Upgrade  &.  Light  Rev. 

40475 

- - - 

CURRENT  SITUATION: 

Building  610  and  portions  of  Building  600  now  have  single  pane,  clear  glass 
windows.  Building  610  also  has  clear  storm  windows.  Generally  one-half  of  the 
storms  are  up  and  one-half  of  the  storms  are  down.  The  main  entry  of  the 
hospital  is  not  long  enough  to  prevent  both  sets  of  doors  being  open  at  the 
same  time,  allowing  a  large  amount  of  outside  air  to  infiltrate  into  the 
building.  The  emergency  room  vestibule  doors  must  be  open  at  the  same  time 
but  the  amount  of  time  could  be  reduced.  Offices  are  generally  occupied  10 
hr s /day.  Lights  are  on  the  entire  time,  although  occupancy  fluctuates  through¬ 
out  the  day . 

IMPACT  IF  NOT  PROVIDED: 

Failure  to  approve  this  project  will  result  in  the  continued  use  of  gas  and 
electricity  at  a  higher  rate  than  necessary.  It  will  also  continue  to 
inconvenience  any  handicapped  user  of  the  emergency  room. 

ADDITIONAL: 

This  project  complies  with  the  scope  and  design  of  CEHSU-FU-M,  Energy 
Conservation  Investment  Program  (ECIP)  Guidance,  that  was  in  effect 
June  1991.  The  project  has  a  Discounted  Savings  Ratio  (SIR)  of  1.64  and  a 
simple  payback  of  9.94  years.  The  implementation  of  this  project  will 
provide  an  annual  energy  savings  of  2990.5  MBTU  and  an  annual  dollar 
savings  of  $20,443. 

Project  validation  will  be  through  metering  of  electric  consumption  at 
the  hospital  and  electric  and  gas  consumption  at  the  Energy  Plant, 
review  of  boiler  operating  logs,  and  engineering  calculations. 

ESTIMATED  CONSTRUCTION  START:  APR  1995  INDEX:  1992 

ESTIMATED  MIDPOINT  OF  CONSTRUCTION:  OCT  1995  INDEX:  2029 

ESTIMATED  CONSTRUCTION  COMPLETION:  APR  1996  INDEX:  2055 
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INTRODUCTION 


There  are  existing  single  pane  windows  in  the  1955  portion  of 
Building  600  with  no  thermal  break.  They  are  located  in  the 
following  areas: 

1.  Second  floor  connecting  corridor  to  Mechanical  Equipment 
Room. 

2.  Second  floor  Chapel  windows. 

3.  Dining  Rooms. 

4 .  Bakery . 

Replacement  windows  for  these  areas  would  be  1”  tinted  insulating 
glass  set  in  bronze  aluminum  window  units  containing  thermal 
breaks . 

The  existing  single  pane  clear  window  units  with  storms  in 
Building  610  are  also  being  replaced  as  part  of  this  project. 
Tinted  1”  insulated  glass  will  be  installed  in  101  windows  and  2" 
insulated  wall  panels  will  be  installed  in  the  remaining  230 
units. 

Hospital  entry  vestibules  at  the  main  entry  and  the  emergency/ 
outpatient  entrance  would  be  revised  to  create  effective  entry 
vestibules.  The  main  entry  vestibule  was  visited  and  field 
measured.  An  approximate  9'-0''  wide  curved  hospital  entry 
vestibule  6'-0''  long  on  one  side  and  8'-0''  long  on  the  opposite 
side  was  added  as  part  of  the  1975  expansion  and  renovation 
project.  The  doors  are  medium  styled,  bronze  anode,  set  in  the 
original  anodized  window  wall  frame  system.  The  vestibule  does 
not  provide  adequate  depth  to  ensure  exterior  doors  are  closed 
before  interior  doors  are  open  and  vice  versa,  especially  when 
wheelchair  bound  persons  use  the  entrance. 
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The  emergency/ outpatient  entrance  vestibules  were  surveyed  and 
field  measured.  The  existing  emergency  entry  doors  consist  of 
two  pair  of  3'-0”  and  7'-0”  glass  doors  in  aluminum  frames  spaced 
19 '-4”  apart.  The  exterior  doors  swing  inward  and  the  exterior 
doors  swing  outward  which  reduces  the  effective  vestibule  length 
to  13 '-4”.  The  doors  are  automatic.  They  are  activated  by  two 
ceiling  mounted  motion  detectors  per  door.  Exterior  doors  are 
recessed  in  2 '-8”  from  the  covered  canopy.  Both  sets  of  doors 
stand  open  for  10  seconds  due  to  the  emergency  nature  of  the  door 
traffic.  The  present  vestibule  could  be  extended  by  S'-O"  in 
conjunction  with  adjusting  the  door  hold-open  devices  to  reduce 
the  time  by  a  maximum  of  five  seconds. 

The  existing  outpatient  doors  were  surveyed  and  found  to  be 
manually  operated  with  a  12 '-O'*  vestibule.  While  push-button 
control  would  be  an  improvement  for  handicapped  patients,  no 
energy  is  saved  based  on  current  operation  of  the  doors; 
therefore,  no  savings  are  calculated. 

The  TRACE  600  program  was  used  to  model  Building  600  and  610  as 
they  now  operate  in  T0045080  ALT  1  and  T0015080  ALT  1.  The 
building  operation  with  new  window  units  was  then  computed  in 
file  T0045080  ALT  2  and  T0015080  ALT  2. 

Manual  calculations  were  performed  to  calculate  the  savings  based 
on  reduced  infiltration  through  the  vestibules. 

The  lights  in  the  1975  addition  offices  were  surveyed  and  found 
to  remain  on  when  sporadically  unoccupied  during  the  day.  The 
light  switches  in  these  spaces  could  be  replaced  with  occupancy 
sensors  to  turn  the  lights  off  when  the  spaces  are  unoccupied. 
Manual  calculations  were  performed  to  determine  the  amount  of 
energy  saved. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley,  Ks  .  REGION  NO.:  7 _  PROJECT  NO.;  40475 

PROJECT  TITLE:  Window/Door  Upgrade  &  Light  Rev.  FISCAL  YR.:  1995 _ 

DISCRETE  PORTION  NAME:  Upgrade _ _ _ 

ANALYSIS  DATE:  4-15-92  ECONOMIC  UFE  25  YEARS  PREPARED  BY:  RDF 


1.  INVESTMENT 

A.  CONSTRUCTION  COST 

B.  SlOH 

C.  DESIGN  COST 

D.  SALVAGE  VALUE 

E.  TOTAL  INVESTMENT  (1A  +  IB  +  1C -ID) 


S  181357 
$  10882 
$  10882 

-  $ _ 0 


$  203121 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 

COST 

$/MBTU/YR(1) 

SAVINGS 

MBTU/YR(2) 

ANNUALS 

SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

A.  ELEC 

$  11,13 

956 

$  10638 

15.04 

$  159996 

B.  DIST 

$ 

$ 

$ 

C.  RESID 

$ 

$ 

$ 

D.  NG 

$  3.59 

2035 

$  7305 

18.92 

$  138203 

E.  COAL 

$ 

$ 

$ 

F.  TOTAL 

2991 

$  17943 

S 298199 

3.  NONENERGY  SAVINGS(+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (•!■/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

B.  NONRECURRING  SAVINGS  (+)  /  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 


14.68 


DISCOUNT 


COST(-)(1)  OCCURRANCE(2)  FACTOR(3) 


(1) Caulking  $  4760 


(2) _  $ _ 

(3)  _  $ _ 

(4)  TOTAL  t  4760 


$  2310 

$  33911 


DISCOUNTED  SAVINGS 
(+)  COST  (-)  (4) 

$  1856 _ 


$ _ 

$ _ 

$  1856 _ 


C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A2+3BD4)  $  35767 

D.  PROJECT  NONENERGY  QUAUFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $  98406 _ 


D.  PROJECT  NONENERGY  QUAUFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $  98406 _ 

a.  IF 301  IS  =  OR  >  3C  GOTO  ITEM  4 

b.  IF  301  IS  <  3CCALC  SIR  =  (2F5  +  3D1)/  IE  = _ 

c.  IF3D1blS=  >lGOTOITEM4 

d.  IF  3D1b  IS  <  1  PROJECT  DOES  NOT  QUAUFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1d /YEARS  ECONOMIC  UFE)  $  20443 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5 + 3C)  $  333966 _ 

6.  DISCOUNTED  SAVINGS  RATIO  (IF  <  1  PROJECT  DOES  NOT  QUAUFY)  (SIR)  =  (5  /  IE) 


7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED  YEARS)  SPB  =  lE/4 
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V  600 


AlSTI 

Tran*  Air  Conditioning  Economics 

By:  raSSAGLlA-NBUSTROM-BRBDSON  Trane  Air  Conditioning  Economics 

V  600 

By:  MASSAGLIA-NEU3TROM-BREDSON 


^^xisTi; 


,Y  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


STING  EQUIPMENT 


MONTHLY 


ENERGY 


CONSUMPTION 


PAGE  1 


ELEC 

DEMAND 

On  Peak 

On  Peak 

GAS 

Month 

(kWh) 

(kW) 

(Therm) 

Jan 

463.533 

950 

62,466 

Feb 

418.459 

950 

48,678 

March 

516.532 

1.186 

29.563 

J^rll 

564.637 

1.235 

18.502 

May 

803.170 

1.866 

540 

J\ane 

921.231 

2.109 

0 

July 

1.071.386 

2.269 

0 

Aug 

1.034.599 

2.241 

0 

Sept 

823.980 

1.978 

198 

Oct 

612.446 

1,274 

14.442 

Nov 

499.557 

1.179 

30.922 

Dec 

501.171 

1.166 

38.531 

Total 

8.230.699 

2.269 

243.842 

Building  Energy  Consumption  »  164.830  (Btu/Sq 

Source  Energy  Consumption  *  345.363  (Btu/Sq 


WATER 
(1000  Gl) 

129 

117 

164 

339 

1.030 

1.457 

1.683 

1,753 

1.164 

442 

151 

144 

8.775 

rt/Ye*r)  Floor  Are*  ■  318,361  (Sq  Ft) 

Ft/Year) 
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Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-NEUSTROM-BREDSON 

MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
ECO  5  NEW  UINDOUS  IN  BAICE, DINE, CHAPEL 

. MONTHLY  ENERGY  CONSUMPTION 


V  600 
PAGE  2 


ELEC 

DEMAND 

On  Peak 

On  Peak 

GAS 

WATER 

Month 

(kUh) 

(kW) 

(Therm) 

<1000  Gl) 

Jan 

460,891 

947 

62,204 

129 

Feb 

416,081 

947 

48,493 

117 

March 

514,365 

1,181 

29,355 

166 

April 

562,402 

1,230 

18,273 

340 

Hay 

798,135 

1,859 

540 

1,024 

June 

918,189 

2,099 

0 

1,456 

July 

1,065,662 

2,263 

0 

1,872 

Aug 

1,030,509 

2,233 

0 

1,748 

Sept 

820,499 

1,970 

198 

1,161 

Oct 

607,806 

1,269 

13,718 

436 

Nov 

513,609 

1,175 

30,830 

155 

Dec 

486,855 

1,162 

38,216 

148 

Total 

8,195,004 

2,263 

241,826 

8,751 

Building  Energy  Consunption  *  163,815  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  =  343,548  (Btu/Sq  Ft/Year) 


Floor  Area  * 


318,361 


<Sq  Ft) 
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Trane  Air  Conditioning  Economics 
By:  MASSAGLIA*NEUSTROH*BRED$ON 
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V  600 
PAGE  14 


HOWTHLY  ENERGY  CONaJMPTION  -  ALTERNATIVE  1 
EXISTING  EOUIPHENT 

. H  ON  T  H  L  Y  E  N  ER  GY  CON  SUN  P 


I  0  N 


ELEC  DEKAKO 

On  Peak  On  Peak  STEAM 

(kWh)  (kW)  (Therm) 


Month 

Jan  28,898 

Feb  26,057 

March  28,578 

April  27,513 

May  37.489 

June  50,292 

July  65.793 

Aug  60,238 

Sept  41,238 

Oct  28,454 

Nov  27.775 

Dec  28,775 

Total  451.097 

Building  Energy  Consimption  * 
Source  Energy  Consumption  = 


42 

2,558 

42 

1,583 

42 

501 

42 

90 

126 

0 

162 

0 

187 

0 

179 

0 

141 

0 

42 

65 

42 

584 

42 

1,041 

187 

6.423 

84,394  (Btu/Sq  Ft/Year) 
211,792  (Btu/Sq  Ft/Year) 


Floor  Area  =  25,854  (Sq  Ft) 


22 


Date:  January 


TOTAL  ENERGY  -  KWH  28,898 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

<200)  First 

42  KVA  of  Billing  Capacity  a 

$4.45  = 

$186.90 

(400)  Next 

0  KVA  of  Billing  Capacity  a 

$4.25  = 

$0.00 

Additional 

0  KVA  of  Billing  Capacity  a 

$4.05  = 

$0.00 

TOTAL  KVA 

42 

$186.90 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($8.40) 

$178.50 

ENERGY  CHARGE  . 


50  X 

42  = 

2,100  KWH  a  0.03726  = 

$78.25 

100  X 

42  = 

4,200  KWH  a  0.03206  ^ 

$134.65 

250  X 

42  = 

10,500  KWH  a  0.02886 

$303.03 

EXCESS 

= 

12,098  KWH  a  0.02666  == 

$322.53 

TOTAL  KVA 

28,898 

$838.46 

Capacity  Charge  $178.50 

Energy  Charge  $838.46 

Total  Capacity  . 

and  Energy  $1,016.96 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exefnpt  100.00X  $0.00 

LRST  Exempt  100.00X  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,016.96 
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Date:  February 


TOTAL  ENERGY  -  ICWH  26,057 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

<200)  First 

42  KVA  of  Billing  Capacity  a  $4.45  = 

$186.90 

(400)  Nsxt 

0  KVA  of  Billing  Capacity  a  $4.25  = 

$0.00 

Additional 

0  KVA  of  Billing  Capacity  a  $4.05  = 

$0.00 

TOTAL  KVA 

42 

$186.90 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($8.40) 

$178.50 

ENERGY  CHARGE  . 


50  X 

42  = 

2,100  KWH  a  0.03726  = 

$78.25 

100  X 

42  = 

4,200  KWH  a  0.03206 

$154.65 

250  X 

42  = 

10,500  KWH  a  0.02886  = 

$303.03 

EXCESS 

s 

9,257  KWH  a  0.02666  = 

$246.79 

TOTAL  KVA 

26,057 

$762.72 

Capacity  Charge  $178.50 

Energy  Charge  $762.72 

Total  Capacity  . 

and  Energy  $941.22 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $941.22 
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Date:  March 


TOTAL  ENERGY  -  KWH  28,578 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

(200)  First  42  KVA  of  Billing  Capacity  9  $4,45  =  $186.90 
(400)  Next  0  KVA  of  Billing  Capacity  9  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  9  $4.05  >  $0.00 


TOTAL  KVA  42  $186.90 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  9  $. 20/KVA  =  ($8.40) 


$178.50 


ENERGY  CHARGE 


50  X 

42  = 

2,100 

KWH 

9 

0.03726  = 

$78.25 

100  X 

42  = 

4,200 

KWH 

9 

0.03206  = 

$134.65 

250  X 

42  = 

10,500 

KWH 

9 

0.02886  = 

$303.03 

EXCESS 

= 

11,778 

KWH 

9 

0.02666  = 

$314.00 

TOTAL  KVA 

28,578 

$829.93 

Capacity  Charge  $178.50 

Energy  Charge  $829.93 

Total  Capacity  . 

and  Energy  $1,008.43 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exenpt  100.00%  $0.00 

LRST  Exempt  1 00 . 00%  $0 . 00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,008.43 
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Date:  April 


TOTAL  ENERGY  -  KWH  27,513 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

(200)  First  42  KVA  of  Billing  Capacity  3  $4.45  =  $186.90 
(400)  Next  0  KVA  of  Billing  Capacity  3  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  3  $4.05  *  $0.00 


TOTAL  KVA  42  $186.90 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  S  $. 20/KVA  »  ($8.40) 

$178.50 

ENERGY  CHARGE  . 

50  X  42  »  2,100  KWH  3  0.03726  =  $78.25 

100  X  42  =  4,200  KWH  3  0.03206  =  $134.65 

250  X  42  »  10,500  KWH  3  0.02886  =  $303.03 

EXCESS  *  10,713  KWH  3  0.02666  =  $285.61 


TOTAL  KVA  27,513  $801.54 


Capacity  Charge  $178.50 

Energy  Charge  $801.54 

Total  Capacity  . 

and  Energy  $980.04 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  _  $0.00 


TOTAL  AMOUNT  DUE  $980.04 
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Date:  May 


TOTAL  ENERGY  -  KWH  37,489 

BILLING  CAPACITY  -  KVA  126 


CAPACITY  CHARGE 
(200)  First 
(400)  Next 
Additional 


126  KVA  of  Billing  Capacity  3  $4.45  =  $560.70 

0  KVA  of  Billing  Capacity  3  $4.25  =  $0.00 

0  KVA  of  Billing  Capacity  3  $4.05  =  $0.00 


TOTAL  KVA 


126 


$560.70 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  3  $-20/KVA  =  ($25.20) 


ENERGY  CHARGE 

50  X  126  = 

100  X  126  = 

250  X 
EXCESS 


6,300  KWH  3  0.03726  = 
12,600  KWH  a  0.03206 
18,589  KWH  a  0.02886  = 
0  KWH  a  0.02666  = 


$535.50 


$234.74 

$403.96 

$536.48 

$0.00 


TOTAL  KVA 


37,489 


$1,175.17 


Capacity  Charge  $535.50 

Energy  Charge  $1,175.17 

Total  Capacity  . . 

and  Energy  $1,710.67 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exefnpt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,710.67 
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Date:  June 


TOTAL  ENERGY  -  KWH  50,292 

BILLING  CAPACITY  -  KVA  162 


CAPACITY  CHARGE 

(200)  First  162  KVA  of  Billing  Capacity  a  $4.45  =  $720.90 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  162  $720.90 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  s  ($32.40) 


$688.50 

ENERGY  CHARGE  . 

50  X  162  =  8,100  KWH  a  0.03726  =  $301.81 

100  X  162  =  16,200  KWH  a  0.03206  =  $519.37 

250  X  =  25,992  KWH  a  0.02886  =  $750.13 

excess  =  0  KWH  a  0.02666  =  $0.00 


TOTAL  KVA  50,292  $1,571.31 


Capacity  Charge  $688.50 

Energy  Charge  $1,571.31 

Total  Capacity  . 

and  Energy  $2,259.81 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges -  $0.00 


TOTAL  AMOUNT  DUE  $2,259.81 
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Date:  July 


TOTAL  ENERGY  -  KWH  65,793 

BILLING  CAPACITY  -  KVA  187 


CAPACITY  CHARGE 

(200)  First  187  KVA  of  Bil 
(400)  Next  0  KVA  of  Bil 
Additional  0  KVA  of  Bil 


TOTAL  KVA  187 


ling  Capacity  3  $4.45  = 

$832.15 

ling  Capacity  3  $4.25  = 

$0.00 

ling  Capacity  3  $4.05  - 

$0.00 

$832.15 

Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  3  $. 20/KVA  =  ($37.40) 

$794.75 


ENERGY  CHARGE 

50  X 

187  = 

9,350  KWH 

3  0.03726  = 

$348.38 

100  X 

187  = 

18,700  KWH 

3  0.03206  = 

$599.52 

250  X 

r 

37,743  KWH 

3  0.02886  = 

$1,089.26 

EXCESS 

- 

0  KWH 

3  0.02666  = 

$0.00 

TOTAL  KVA 

65,793 

$2,037.17 

Capacity  Charge  $794.75 

Energy  Charge  $2,037.17 

Total  Capacity  . . 

and  Energy  $2,831.92 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exefnpt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges _  $0.00 


TOTAL  AMOUNT  DUE  $2,831.92 
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Date:  August 


TOTAL  ENERGY  >  KWH 

BILLING  CAPACITY  -  1 

KVA 

60,238 

179 

CAPACITY  CHARGE 

(200)  First 

179 

KVA 

of  Billing  Capacity  a  $4.45  = 

$796.55 

(400)  Next 

0 

KVA 

of  Billing  Capacity  a  $4.25  = 

$0.00 

Additional 

0 

KVA 

of  Billing  Capacity  a  $4.05  - 

$0.00 

TOTAL  KVA 

179 

$796.55 

Ownership  (Y/N)? 

Y  Less 

Substation  Ownership  Discount  d  $. 20/KVA  = 

($35.80) 

$760.75 

ENERGY  CHARGE 

50  X  179 

s 

8,950 

KWH 

S  0.03726  »  $333.48 

100  X  179 

s 

17,900 

KWH 

9  0.03206  *  $573.87 

250  X 

= 

33,388 

KWH 

a  0.02886  =  $963.58 

EXCESS 

= 

0 

KWH 

a  0.02666  >  $0.00 

TOTAL  KVA 

60,238 

$1,870.93 

Capacity  Charge  $760.75 

Energy  Charge  $1,870.93 

Total  Capacity  . 

and  Energy  $2,631.68 

Subtotal  . $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $2,631.68 


30 


Date:  September 


TOTAL  ENERGY  -  KWH  41,238 

BILLING  CAPACITY  -  KVA  141 


CAPACITY  CHARGE 
(200)  First 
(400)  Next 
Additional 


141  KVA  of  Billing  Capacity  a  $4.45  =  $627.45 

0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 

0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA 

141 

$627.45 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($28.20) 

$599.25 

ENERGY  CHARGE 

50  X 

141  = 

7,050  KWH 

a  0.03726  = 

$262.68 

100  X 

141  = 

14,100  KWH 

a  0.03206  = 

$452.05 

250  X 

= 

20,088  KWH 

a  0.02886  - 

$579.74 

EXCESS 

0  KWH 

a  0.02666  = 

$0.00 

TOTAL  KVA 

41,238 

$1,294.47 

Capacity  Charge  $599.25 

Energy  Charge  $1,294.47 

Total  Capacity  . * 

and  Energy  $1,893.72 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,893.72 
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Date;  October 


TOTAL  ENERGY  -  KWH  28,454 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

(200)  First  42  KVA  of  Billing  Capacity  a  $4.45  =*  $186.90 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  ^  $0.00 


TOTAL  KVA  42  $186.90 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($8.40) 

$178.50 

ENERGY  CHARGE  . 

50  X  42  =  2,100  KWH  a  0.03726  =  $78.25 

100  X  42  =  4,200  KWH  a  0.03206  =  $134.65 

250  X  42  =  10,500  KWH  a  0.02886  «  $303.03 

excess  =  11,654  KWH  a  0.02666  =  $310.70 


TOTAL  KVA  28,454  $826.62 


Capacity  Charge  $178,50 

Energy  Charge  $826.62 

Total  Capacity  . 

and  Energy  $1,005.12 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  1 00 . 00%  $0 . 00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,005.12 
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Date:  November 


TOTAL  ENERGY  -  KWH  27,775 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

(200)  First 

(400)  Next 

Additional 

42  KVA  of  Billing  Capacity  3  $4.45  = 

0  KVA  of  Billing  Capacity  a  $4.25  • 

0  KVA  of  Billing  Capacity  a  $4.05  = 

$186.90 

$0.00 

$0.00 

TOTAL  KVA 

42 

$186.90 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($8.40) 

$178.50 

ENERGY  CHARGE  . 


50  X 

42  = 

2,100  KUH 

a  0.03726  = 

$78.25 

100  X 

42  = 

4,200  KWH 

a  0.03206  = 

$134.65 

250  X 

42  = 

10,500  KUH 

it 

o 

o 

CB 

$303.03 

EXCESS 

= 

10,975  KWH 

a  0.02666  = 

$292.59 

TOTAL  KVA 

27,775 

$808.52 

Capacity  Charge  $178.50 

Energy  Charge  $808.52 

Total  Capacity  . 

and  Energy  $987.02 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $987.02 
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Date:  December 


TOTAL  ENERGY  -  KWH  28,775 

BILLING  CAPACITY  -  KVA  42 


CAPACITY  CHARGE 

(200)  First 

42  KVA  of  Billing 

Capacity  a  $4.45  = 

$186.90 

(400)  Next 

0  KVA  of  Billing 

Capacity  3  $4.25  » 

$0.00 

Additional 

0  KVA  of  Billing 

Capacity  a  $4.05  = 

$0.00 

TOTAL  KVA 

42 

$186.90 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  3  $. 20/KVA  = 

($8.40) 

$178.50 

ENERGY  CHARGE  . 


50  X 

42  = 

2,100  KWH  a  0.03726  > 

$78.25 

100  X 

42  = 

4,200  KWH  a  0.03206  ^ 

$134.65 

250  X 

42  = 

10,500  KUH  a  0.02886  - 

$303.03 

EXCESS 

s 

11,975  KWH  a  0.02666  = 

$319.25 

TOTAL  KVA 

28,775 

$835.18 

Capacity  Charge  $178.50 

Energy  Charge  $835.18 

Total  Capacity  . 

and  Energy  $1,013.68 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,013.68 
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53,853  (Btu/Sq  Ft/Year)  Floor  Area  *  25,854  (Sq  Ft) 

140,369  (Btu/Sq  Ft/Year) 


Building  Energy  Consuiption  > 
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Date:  January 


TOTAL  ENERGY  •  KWH  21,446 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First 

32  KVA  of  Billing  Capacity  a  $4.45  = 

$142.40 

(400)  Next 

0  KVA  of  Billing  Capacity  a  $4.25  = 

$0.00 

Additional 

0  KVA  of  Billing  Capacity  a  $4.05  = 

$0.00 

TOTAL  KVA 

32 

$142.40 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($6.40) 

$136.00 

ENERGY  CHARGE  . 


50  X 

32  = 

1,600  KWH  a  0.03726  » 

$59.62 

100  X 

32  = 

3,200  KWH  a  0.03206  = 

$102.59 

250  X 

32  = 

8,000  KWH  a  0.02886  ^ 

$230.88 

EXCESS 

s 

8,646  KWH  a  0.02666 

$230.50 

TOTAL  KVA 

21,446 

$623.59 

Capacity  Charge  $136.00 

Energy  Charge  $623.59 

Total  Capacity  . 

and  Energy  $759.59 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0 . 00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $759.59 
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Date:  February 


TOTAL  ENERGY  -  KWH  19,370 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First  32  KVA  of  Billing  Capacity  3  $4.45  =  $142.40 
(400)  Next  0  KVA  of  Billing  Capacity  3  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  3  $4.05  $0.00 


TOTAL  KVA  32  $142.40 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  3  $. 20/KVA  =  ($6.40) 

$136.00 

ENERGY  CHARGE  . 

50  X  32  =  1,600  KWH  3  0.03726  =  $59.62 

100  X  32  =  3,200  KWH  3  0.03206  =  $102.59 

250  X  32  =  8,000  KWH  3  0.02886  =  $230.88 

EXCESS  =  6,570  KWH  3  0.02666  =  $175.16 


TOTAL  KVA  19,370  $568.24 


Capacity  Charge  $136.00 

Energy  Charge  $568.24 

Total  Capacity  . 

and  Energy  $704.24 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exernpt  100.00%  $0.00 

LRST  Exenpt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $704.24 
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Date:  March 


TOTAL  ENERGY  -  KWH  21,206 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First  32  KVA  of  Billing  Capacity  S  $4.45  =  $142.40 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  32  $142.40 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  s  ($6.40) 

$136.00 

ENERGY  CHARGE  . 

50  X  32  =  1,600  KWH  a  0.03726  =  $59.62 

100  X  32  *  3,200  KWH  a  0.03206  *  $102.59 

250  X  32  =  8,000  KWH  a  0.02886  =  $230.88 

EXCESS  *  8,406  KWH  3  0.02666  =  $224.10 


TOTAL  KVA  21,206  $617.19 


Capacity  Charge  $136.00 

Energy  Charge  $617.19 

Total  Capacity  . 

and  Energy  $753.19 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exenpt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $753.19 
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Date;  April 


TOTAL  ENERGY  -  KWH  20,243 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First  32  KVA  of  Billing  Capacity  a  $4,45  =  $142.40 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  32  $142.40 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($6.40) 

$136.00 

ENERGY  CHARGE  . 

50  X  32  =  1,600  KWH  a  0.03726  =  $59.62 

100  X  32  =  3,200  KWH  a  0.03206  =  $102.59 

250  X  32  =  8,000  KWH  a  0.02886  =  $230.88 

EXCESS  =  7,443  KWH  a  0.02666  =  $198.43 


TOTAL  KVA  20,243  $591.52 


Capacity  Charge  $136.00 

Energy  Charge  $591.52 

Total  Capacity  . 

and  Energy  $727.52 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $727.52 
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Date:  May 


TOTAL  ENERGY  -  KWH 

25,151 

BILLING  CAPACITY  -  KVA 

67 

CAPACITY  CHARGE 

(200)  First 

67  KVA  of  Billing  Capacity  3  $4.45  = 

$298.15 

(400)  Next 

0  KVA  of  Billing  Capacity  3  $4.25  = 

$0.00 

Ackjitional 

0  KVA  of  Billing  Capacity  3  $4.05  = 

$0.00 

TOTAL  KVA 

67 

$298.15 

Ownership  (Y/N)?  Y 

Less  Sul^tation  Ownership  Discount  3  $. 20/KVA  s 

($13.40) 

$284.75 

ENERGY  CHARGE 

50  X  67  = 

3,350  KWH  a  0.03726  =  $124.82 

100  X  67  = 

6,700  KWH  a  0.03206  =  $214.80 

250  X 

15,101  KWH  a  0.02886  =  $435.81 

EXCESS 

0  KWH  a  0.02666  >  $0.00 

TOTAL  KVA 

25,151  $775.44 

Capacity  Charge 

$284.75 

Energy  Charge 

$775.44 

Total  Capacity 

and  Energy 

$1,060.19 

Subtotal  . 

$0.00 

City  Revenue  Charge 

$0.00 

Subtotal  . 

$0.00 

KRST  Exenpt  100.00% 

$0.00 

LRST  Exonpt  100.00% 

$0.00 

Subtotal  . 

$0.00 

Other  Charges  .... 

$0.00 

TOTAL  AMOUNT  DUE 

$1,060.19 
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Date:  June 


TOTAL  ENERGY  -  KWH  32,977 

BILLING  CAPACITY  -  KVA  85 


CAPACITY  CHARGE 
(200)  First 
(400)  Next 
Additional 


85  KVA  of  Billing  Capacity  a  S4.45  =  $378.25 

0  KVA  of  Billing  Capacity  a  $4.25  >  $0.00 

0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA 


85 


$378.25 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($17.00) 

$361.25 


ENERGY  CHARGE 

50  X 

85  = 

4,250  KWH  a  0.03726  = 

$158.36 

100  X 

85  = 

8,500  KWH  a  0.03206  = 

$272.51 

250  X 

= 

20,227  KWH  3  0.02886  = 

$583.75 

EXCESS 

0  KWH  a  0.02666  - 

$0.00 

TOTAL  KVA 

32,977 

$1,014.62 

Capacity  Charge  $361.25 

Energy  Charge  $1,014.62 

Total  Capacity  . . 

and  Energy  $1,375.87 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AHOUNT  DUE  $1,375.87 
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Date:  July 


TOTAL  ENERGY  -  KWH  41,782 

BILLING  CAPACITY  -  KVA  95 


CAPACITY  CHARGE 

(200)  First  95  KVA  of  Billing  Capacity  a  $4.45  =  $422.75 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  »  $0.00 


TOTAL  KVA  95  $422.75 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($19.00) 

$403.75 

ENERGY  CHARGE  . 

50  X  95  =  4,750  KWH  a  0.03726  =  $176.99 

100  X  95  =  9,500  KWH  a  0.03206  =  $304.57 

250  X  95  =  23,750  KWH  a  0.02886  =  $685.43 

excess  =  3,782  KWH  a  0.02666  =  $100.83 


TOTAL  KVA  41,782  $1,267.81 


Capacity  Charge  $403.75 

Energy  Charge  $1,267.81 

Total  Capacity  . 

and  Energy  $1,671.56 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0,00 

Other  Charges -  $0.00 


TOTAL  AMOUNT  DUE  $1,671.56 
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Date:  August 


TOTAL  ENERGY  -  KWH  38,848 

BILLING  CAPACITY  -  KVA  93 


CAPACITY  CHARGE 

<200)  First  93  KVA  of  Billing  Capacity  a  S4.45  =  $413.85 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  93  $413.85 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($18.60) 

$395.25 

ENERGY  CHARGE  . 

50  X  93  =  4,650  KWH  a  0.03726  =  $173.26 

100  X  93  =  9,300  KWH  a  0.03206  =  $298.16 

250  X  93  =  23,250  KWH  a  0.02886  =  $671.00 

EXCESS  1,648  KWH  a  0.02666  ^  $43.94 


TOTAL  KVA  38,848  $1,186.35 


Capacity  Charge  $395.25 

Energy  Charge  $1,186.35 

Total  Capacity  . 

and  Energy  $1,581.60 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,581.60 
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Date:  Septeniber 


TOTAL  ENERGY  -  KWH  27,673 

BILLING  CAPACITY  -  KVA  76 


CAPACITY  CHARGE 

(200)  First  76  KVA  of  Billing  Capacity  S  $4.45  =  $338.20 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  *  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  ^  $0.00 


TOTAL  KVA  76  $338.20 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  3  $. 20/KVA  “  ($15.20) 

$323.00 

ENERGY  CHARGE  . 

50  X  76  =  3,800  KWH  3  0.03726  =  $141.59 

100  X  76  =  7,600  KWH  3  0.03206  =  $243.66 

250  X  =  16,273  KWH  3  0.02886  =  $469.64 

EXCESS  s  0  KWH  3  0.02666  >  $0.00 


TOTAL  KVA  27,673  $854.88 


Capacity  Charge  $323.00 

Energy  Charge  $854.88 

Total  Capacity  . 

and  Energy  $1,177.88 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $1,177.88 
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Date:  October 


TOTAL  ENERGY  -  KWH  20,894 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First  32  KVA  of  Billing  Capacity  a  S4.45  =  $142.40 
(400)  Next  0  KVA  of  Billing  Capacity  a  $4.25  -  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  32  $142.40 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($6.40) 

$136.00 

ENERGY  CHARGE  . 

50  X  32  =  1,600  KWH  a  0.03726  =  $59.62 

100  X  32  =  3,200  KWH  a  0.03206  =  $102.59 

250  X  32  =  8,000  KWH  a  0.02886  -  $230.88 

EXCESS  =  8,094  KWH  a  0.02666  =  $215.79 


TOTAL  KVA  20,894  $608.87 


Capacity  Charge  $136.00 

Energy  Charge  $608.87 

Total  Capacity  . . 

and  Energy  $744.87 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  . $0.00 

KRST  Exenpt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $744.87 
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Date:  Movefnber 


TOTAL  ENERGY  -  KWH  20,591 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First 

32  KVA  of  Billing  Capacity  3  $4.45  = 

$142.40 

(400)  Next 

0  KVA  of  Billing  Capacity  a  $4.25  = 

$0.00 

Additional 

0  KVA  of  Billing  Capacity  a  $4,05  = 

$0.00 

TOTAL  KVA 

32 

$142.40 

Ownership  (Y/N)? 

Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  = 

($6.40) 

$136.00 

ENERGY  CHARGE  . 


50  X 

32  = 

1,600 

KWH 

a 

0.03726  = 

$59-62 

100  X 

32  = 

3,200 

KWH 

a 

0.03206  = 

$102.59 

250  X 

32  = 

8,000 

KWH 

a 

0.02886  = 

$230.88 

EXCESS 

s 

7,791 

KWH 

a 

0.02666  = 

$207.71 

TOTAL  KVA 

20,591 

$600.80 

Capacity  Charge  $136.00 

Energy  Charge  $600.80 

Total  Capacity  . 

and  Energy  $736,80 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  100.00%  $0.00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  $0.00 


TOTAL  AMOUNT  DUE  $736.80 
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Date:  December 


TOTAL  ENERGY  -  KWH  21,398 

BILLING  CAPACITY  -  KVA  32 


CAPACITY  CHARGE 

(200)  First  32  KVA  of  Billing  Capacity  a  $4.45  =  $142.40 
(400)  Next  0  KVA  of  Billing  Capacity  3  $4.25  =  $0.00 
Additional  0  KVA  of  Billing  Capacity  a  $4.05  =  $0.00 


TOTAL  KVA  32  $142.40 


Ownership  (Y/N)?  Y  Less  Substation  Ownership  Discount  a  $. 20/KVA  =  ($6.40) 


$136.00 


ENERGY  CHARGE 


50  X 

32  = 

1,600  KWH  a  0.03726  = 

$59.62 

100  X 

32  = 

3,200  KWH  a  0.03206  = 

$102.59 

250  X 

32  = 

8,000  KWH  a  0.02886  ’ 

$230.88 

EXCESS 

= 

8,598  KWH  a  0.02666  =: 

$229.22 

TOTAL  KVA 

21,398 

$622.31 

Capacity  Charge  $136.00 

Energy  Charge  $622.31 

Total  Capacity  . 

and  Energy  $758.31 

Subtotal  .  $0.00 

City  Revenue  Charge  $0.00 

Subtotal  .  $0.00 

KRST  Exempt  1 00 . 00%  $0 . 00 

LRST  Exempt  100.00%  $0.00 

Subtotal  .  $0.00 

Other  Charges  ....  $0.00 


TOTAL  AMOUNT  DUE  $758.31 
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installation:  irwin  army  c(mmunity  hospital,  ft,  riley,  Kansas 

project:  fnrrgy  engineering  analysis  program  (eeap) - 

project  number 

temporary:  _ _ _ _ _ ^  program  year  - 


permanent:  - 

point  of  contact: 

user  ,  , 

name  Mai.  James  Fletcher 

title  Chief  of  Logistics 


Stillwagon 


engineer  district  , 

name  Robert  Miller  _ 

title  Project  Manager 


Randall  D.  Frymire 
♦ifict  Pro  i  ect  Manager 


category  code 


date  28  August  1991 


phone 


autovon 


(913)  239-7207 


date  20  August  1991  _ 

phone  (913)  239-2371 

autovon  - — - 

__28J|ugust_1991_ 

phone  (816)  426-2782 

autovon  - - - 

27  August  1991 

phone  (816)  931-2200 

autovon  - - - 


reviewed  by: 

installation 

tiHo  Base  Energy  Officer 


....  28  August  1991 

phone  (913)  239-23^ 


approved  by: 

macom  engineer 
name  - 


autovon 


phone 


autovon 


project  development  brochure,  PDB-1 
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facility 

IRWIN  ARMY  COMMUNITY  HOSPITAL 
FT.  RILEY,  KANSAS 


project  coordinator  for 
using  service 

LARRY  STILLWAGON 
BASE  ENERGY  OFFICER 


functional  requirements  summary,  PDB-1 
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OBJECTIVI 


The  objective  of  this  project  is  to  update  windows  and  door 
entries  in  Building  600  and  610  that  have  not  been  upgraded 
in  previous  projects.  The  work  required  would  be  to 
install  new  tinted  1”  insulated  glass  windows  with  thermal 
break  frames  and  2”  insulated  wall  panels  in  place  of 
existing  single  pane  glass  windows  with  storms  in  Building 
610  and  to  install  new  tinted  1"  insulated  glass  windows 
with  thermal  break  frames  in  the  bakery,  dining,  chapel  and 
second  floor  corridor  in  Building  600.-  Other  architectural 
work  includes  extending  the  current  Emergency/Outpatient 
entry  vestibule,  extending  the  hospital  main  entry  and 
adjusting  the  hold-open  devices  on  the  emergency  vestibule 
doors  to  reduce  the  amount  of  time  both  doors  are  open. 

It  also  includes  installing  occupancy  sensors  in  the  1975 
addition  office  to  control  the  lights. 


functional  requirements  summary,  PDB-l|f 
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CHaPS-L  4 


BASEMENT  FLOOR  PLAN 


V _ _ _ 

-  ' — ■  — > 

facilities  requirements  sketch,  PDB-y2 
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facilities  requirements  sketch,  PDB-y2 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  luppoiting  facility 


Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 


Assignment  of  airspace 


Economic  analysis  of  alternatives 

Approval  for  new  starts  _ 

International  balance  of  payments  (IBOP)  coordination  with  U.S.  European  command  and 
NATO— overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates) 


Impact  on  historic  plac«— on  site  survey  by  authorized  archeologist  and  coordination  with  stat 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria 


Coordination  with  various  staff  agencies  (Provost  Marshall -physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 


Required  completion  date  _ 


Other  Special  Considerations  (List  and  number  items) 


T  oc  ® 

®  • 

«  o  o  « 

CC  z  HQ 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "H"  if  item  is  relevant  and  is  reouired  for  this  project. 
Ente'’  ’  NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


f' 

♦  BY 

WHOM  (Check  and  insert  appropriate 

letter) 

A 

-  OFAE 

8 

—  Using  Service 

C 

—  Construction  Service 

O 

—  Designer 

E 

—  Other  (Check  Comments  Attached 

and 

explain) 

documentation  checklist 
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B.  SITE  DEVELOPMENT 


I  I  Cofwultation  th«  OtstHct  Offios  to  dotormine  and  ovoluata  flood  plain  hazards 


o  «  I  o  ^ 

HQ  o< 


Preparation.  sub«1ss1on,  and/or  approval  of  new 
General  Site  Plan  _  —  _  - 

Annotated  General  Site  Plan 


Sketch  Site  Plan 


Facilities  Requlreaents  Sketch 


Preparation  of 
Site  Survey 
Subsoil  Information 


Approval  by  Oepartment  of  Defense  Explosive  Safety  Board  (OOESB)  for  Safety  Site  Plan 


Other  Site  Development  Considerations  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«vant  or  no  information  to  com¬ 
municate.  Enter  if  item  is  relevant  and  is  required  for  this  project. 

Enter  "NR'*  if  item  is  irrelevant  and  Is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  evallable. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  ~  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦by  whom  (Check  and  in*«rt  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  ~  Other  (Check  Comments  Attached  and 


documentation  checklist 


DA  FORM  5023-B-R,  Feb  82 


83 


Document 

Attached 


C.  ARCHITECTURAL  &  STRUCTURAL 


ITEM 

C-1 

Reconciliation  with  troop  housing  progranns  and  reQuirements 

C-2 

Evaluation  of  existing  facilities  (including  degree  of  utilization) 

C-3 

Aooroval  for  removal  and  relocation  of  existing  useable  facilities 

C-4 

Evaluation  of  off-post  community  facilities 

C-5 

Storage  and  maintenance  facilities  (including  nuclear  weapons) 

Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 

C-7 

O>ordination  of  aviation  facilities  with  FAA  _ 

c-a 

Coordination  air  traffic  control  and  navigational  aids  with  USACC 

C-9 

Tabulation  of  types  and  numbers  of  aircraft 

C-10 

Evaluation  of  laboratory,  research  and  development,  and  technical  maintenan«  facilities 

C-11 

Coordination  chapels  with  Chief  of  Chaplains 

C-12 

Review  food  service  facilities  by  USATSA 

C-13 

Automated  data  preceding  system  or  equipment  approvals-cost  analysis  when  AOP  and/or 
communication  centers  not  co -located  with  related  facilities 

C’14 

Coordination  postal  facilities  with  U^.  Postal  Service  Regional  Director 

C  15^ 

Laundry  and  dry  cleaning  facilities  coordination  with  ASO(t&L) 

C-16 

Tenant  facilities  coordination  with  installation  where  sited 

C-17 

Facilities  for  or  exposed  to  explosiom,  toxic  chemicals,  or  ammunition— review  by  DDES6  (See 
also  Item  B-4) 

cZs” 

Analysis  of  deficiencies 

C-19 

Consideration  of  alternatives 

clo" 

Determination  whether  occupants  will  Includa  physically  handicapped  or  disabled  persons 

C-21 

As-build  drawings  for  alterations  or  additions 

C-22 

Availability  of  Standard  Design  or  site  adaptable  designs 

—  - 

Other  Architectural  &  Structural  (List  and  number  items) 

O  .t 

Is 

3 

?5 

cc  z 


O  « 

H  Q 


E  5 

o< 


ME 


iil 


r“ 

required  or  not  required  -  Not  rel«vant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  i*  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 
^  ment  which  is  attached. _ _ _ _ _ _ _ 


*8Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 

- - - - - - - - -  " 
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Document 

Attached 


D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


Fuel  considerations  and  cost  comparison  analysis _ 


Energy  requirements  appraisal  (ERA)  _ 


Conformance  with  DOO  Energy  Reduction  requirements 


Evaluation  of  existing  and/or  proposed  utility  systems  _ 


Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


S  t'o 

“8  E  5 

o  •  o  5 

I-  Q  O  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  aasMsmant  _ _ _ _ 


El  A  condusionc  raquira  Environmental  Impact  Statement _ _ 


Determination  of  heetm.  environmental  or  related  hazarda.  ^et^nce  to  determine  eidetence  of  any 
health,  environnoental  or  related  hazard  may  be  requeeted  from  Aberdeen  Proving  Ground,  MO  21010. 
the  Office  of  the  Surgeon  General,  Attn:  OASG-MCH  (Army  Environmental  Hygiene  Agency) 

Air/weter  pollution  permit,  coordination  with  agencies  and  compliance  with  staodarrte  at  Federal, 
state  and  local  level 


*  i 

_  E  c  x: 

mm  1% 
O  m  o  5 

1-0  O  < 


Correcdve  meaiuree  aeeodated  iMth  &ivlronrr»ental  Impa4^  Statements  or 
assessment— list  separately  and  evahjato. 


Other  environmwital  con^deradorw  (firt  and  number  iterr») 


REQUIRED  OR  NOT  REQUIRED  —  Not  rslevant  Of  no  information  to  com- 
municata.  Enter  "R"  If  itam  is  ralevant  and  Is  raquired  for  this  project. 
Enter  "NR"  If  Item  Is  Irrelevant  and  Is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currentlv  evailaOle, 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  —  Significant  Information  summarized  or  explained 
and  snachad. 

DOCUMENT  ATTACHED  —  Significant  Information  is  In  an  existing  docu- 
ment  which  Is  en^hed.  _ 


*BY  WHOM  (Check  and  insart  appropriate  letter) 


A  -  OFAE 


8  —  Using  Service 
C  —  Construction  Service 


E  —  Other  (Check  Comments  Attached  and 


explain) 


'  - - - f' - - 

documentation  checklist  m 

_ — - '  V — - - 
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A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable 
area  averages  _ _ _ 

Construction  phasing  requirements _ _ _ _ 

Functional  support  equipment  (mechanical,  electrical,  structural,  and  security)  to  be  built  in 


Equipment  in  place  and  justification _ _ _ _ _ _ 

Other  equipment  and  furniture  (O&MA,  OPA)  and  costs _ _ _ _ 

Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etc-) 


Type  of  construction  (permartent,  temporaty,  semi-permanent) _ _ _ 

Government  furnished  equipment  (quantities,  procurement  time,  availability 

and  special  handling  and  storage  requirements).  Funds  used  for  procurement.  _ 


Other  special  considerations  (list  and  number  hems) 


“O 

5  I  *  ^ 

ll  I 

•q  flC  •  £ 

O'  «  • 

o  o  * 

CE  2  HQ 


REQUIHEO  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R'*  if  item  it  relevant  and  it  required  for  tbit  protect. 
Enter  '*NR"  if  item  it  irrelevant  and  It  not  required  for  thit  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  tummarized  or  expfained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  In  an  exitting  docu¬ 
ment  which  it  attached. 


♦BY  WHOM  (Chick  and  insert  appropriate  letter) 

A  -DFAE 
8  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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B.  SITE  DEVELOPMENT 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes _ _ _ _ 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 

Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Demolition/relocation  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 


•  ■§ 

c 

.1 

C  T3 

«  V 

6  ^ 

00  o 

6  2 

o  o 

o  ^ 

1-  o 

u  < 

Landscape  considerations 

Protection  of  existing  vegetation 

Stockpile  topsoil 

Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  ii  relevant  and  is  required  tor  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  thit  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  it  in  an  existing  docu¬ 
ment  which  is  attached. _ _ 


•BY  WHOM  (Check  and  iotert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Document 

Attached 


C.  ARCHITECTURAL  &  STRUCTURAL 


Vibration -producing  equipment  requiring  isolation 

Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 

Protective  shelter  evaluation  and  resistant  design  criteria  (conventionai/nuclear  blast  and  radia¬ 
tion,  chemical /biological) 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soii  bearing) 


Designation  and  strength  of  units  to  be  accommodated 


Requirements  and  data  for  special  design  projects 


Unusual  floor  and  roof  loads  (safes,  equipment) 


Security  features  (arms  rooms,  vaults,  interior  secure  areas) 
Other  Architectural  &  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


WHOM  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Oesigrter 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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D.  MECHANICAL,  ELECTRICAL,  &  UTIUTY  SYSTEMS 


0-1 

Special  mechanical  requirements  or  considerations  lelevator,  crane,  hoist,  etc.) 

D^” 

Special  peak  usage  perils  and  peak  leveling  techniques 

0-3 

Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 

D-4 

Plumbing-availability,  general  system  type  and  characteristics  (propt^ed  and/or  existing,  inci, 
compressed  air  and  g^) 

D-5 

Heating— availability,  general  system  type  and  characteristics  (proposed  and/or  existing) 

D-6 

Ventilating,  air  condition/refrigeration-availability,  general  system  type  and  characteristics  (pro¬ 
posed  and/or  existing) 

Electrical— availability,  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  and/or  existing) 

dT” 

Water  supply/wMte  treatment-availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 

0-9 

Energy  requirements /fuel  conversion  (sources,  availability,  loads,  types  of  fuel,  etc.) 

D-10 

Solar  energy  evaluation 

Other  Mechanical  &  Utility  Systems  (List  and  number  items) 

REQUIRED  OR  NOT  REQUIRED  —  Not  rolevant  or  no  information  to  com- 
municat*.  Entar  ”R"  if  itam  is  ratavant  and  if  raquirad  for  this  projact. 
Entar  "NR"  if  itam  is  irralavant  and  is  not  raquirad  for  this  projact. 

TO  BE  DETERMINED  —  Information  naadad  but  not  currantly  availabla. 
Entar  coda  for  information  sourca. 

COMMENT  ATTACHED  —  Significant  information  summarizad  or  axplainad 
and  attachad. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  axisting  docu* 
mant  which  Is  attachad. 


♦by  whom  (ChiK:k  and  intart  ^propriata  lattar) 

A  -  OFAE 
B  —  Using  Sarvica 
C  —  Construction  Sarvica 
D  —  Dasignar 

E  —  Othar  (Chack  Commants  Attachad  and 
axplain) 


technical  data  checklist 
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Document 

Attached 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  artd  solid  waste  disposal  criteria 


Other  Environnrcntal  Considerations  (List  artd  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  «  OFAE 
6  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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F.  FIRE  PROTECTION 


Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc.) 
Other  Fire  Protection  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  proiect. 
Enter  "NR"  if  item  is  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 
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FY19  95  MILITARY  CONSTRUCTION  PROJECT  DATA  19  APR 
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Fort  Riley  ECIP 

Kansas  _ HVAC  Sys  Mod  _ 


Is.  PROGRAM  ELEMENT 


6.  CATEGORY  CODE 

7.  PROJECT  NUMBER 

8.  PROJECT  COST  ($000) 

510  10 

40476 

1,050 

9.  COST  ESTI  MATES 


U/M I  QUANTITY 


PRIMARY  FACILITY 
1975  ADD  Mod 
1955  Bldg  Mod 

SUPPORTING  FACILITIES 
Design  Cost 

ESTIMATED  CONTRACT  COST 
CONTINGENCY  PERCENT  (10.0%) 

SUBTOTAL 

SUPERVISION,  INSPECTION  &  OVERHEAD  (6.00%) 

CATEGORY  E  EQUIPMENT 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 

INSTALLED  EQUIPMENT-OTHER  APPROPRIATIONS 


688798 

154922 


844 

(689) 

(155) 


898 

90 

988 

59 

(0) 

1,047 

1,050 

(0) 


10.  OeSCRIPTION  OF  PROPOSED  CONSTRUCTION 

Convert  air  handling  units  in  the  1975  Addition  of  the  hospital  to  single  duct 
variable  volume  reheat  by  installing  variable  volume  boxes  and  variable 
frequency  drives.  Convert  the  vane  axial  supply  air  fans  in  the  1955  Hospital 
building  to  fixed  pitch  with  variable  frequency  drives.  Perform  all  necessaicy 
piping,  electrical  and  support  work. 

1 1 .  REQUIREMENT : 

PROJECT :  • 

Modification  to  existing  air  handling  units  and  ductwork  in  the  1975  Hospital 
Addition  to  convert  to  single  duct  variable  volume  with  terminal  reheat  and 
modify  the  supply  air  fans  in  the  1955  Building. 

REQUIREMENT : 

This  project  is  required  to  reduce  gas  energy  used  by  the  single  duct  constant 
volume  reheat  system  to  heat  the  space  air  flow  and  reduce  the  electrical 
energy  by  the  reduction  of  the  fan  air  flow  quantities  in  the  1975  Addition 
along  with  reducing  the  gas  and  electrical  energy  due  to  improved  air  flow 
control  and  less  maintenance  costs  by  fan  drive  replacement  in  the  1955 
Building.  _  _ 
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ECIP  40476 
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CURRENT  SITUATION: 

The  1975  Hospital  Addition  is  heated  and  cooled  by  six  single  duct  constant 
volume  terminal  reheat  systems  with  one  unit  being  100  percent  outside  air  and 
another  unit  being  a  minimum  40  percent  outside  air.  The  reheat  system  cools 
the  supply  air  to  a  minimum  temperature  and  then  reheats  the  air  at  each  zone 
not  calling  for  cooling.  The  air  handling  units  are  sized  for  the  sum  of  the 
peak  loads  and  are  generally  oversized.  The  1955  Hospital  building  is  serve 
by  eleven  air  handling  unit  systems.  Of  these  eleven  systems  six  are  dual  duct 
variable  volume  units  with  in-flight  adjustable  pitch  vane  axial  f ans . ^ 
fans  require  continuous  maintanance  due  to  the  mechanical  linkage  require  or 
in-flight  blade  adjustment. 

IMPACT  IF  NOT  PROVIDED: 

Failure  to  approve  this  project  will  continue  the  excess  energy  being  used  to 
heat,  cool  and  deliver  the  supply  air  throughout  the  1975  Addition  and  1955 
Building  and  continued  excessive  maintenance  of  the  fans  in  the  1955  Building. 


ADDITIONAL: 

This  project  complies  with  the  scope  and  design  criteria  of  CEHSC-FU-M 
"Energy  Conservation  Investment  Program  (ECIP)  Guidance,"  that  were  in 
effect  June  1991.  The  project  has  a  Discounted  Savings  Ratio  (SIR)  of 
1.69  and  a  simple  payback  of  5.23  years.  The  implementation  of  this 
project  will  provide  an  annual  energy  savings  of  23,979  MBTU  and  an 
annual  dollar  savings  of  $188,642. 

Project  validation  will  be  through  the  use  of  metering  gas  flow  at  the 
Energy  Plant  boilers  and  metering  electric  consumption  at  the  Hospital, 
Comparison  of  total  annual  gas  and  electric  consumption  along  with 
engineering  calculations  will  be  utilized. 


ESTIMATED  CONSTRUCTION  START:  APR  1995 
ESTIMATED  MIDPOINT  OF  CONSTRUCTION:  OCT  1995 
ESTIMATED  CONSTRUCTION  COMPLETION:  APR  1996 
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INTRODUCTION 


The  air  handling  units  S-1,  S-2,  S-3 ,  S-4,  S-5  and  S-7  located  in 
the  1975  Addition  will  be  converted  to  single  duct  variable 
volume  reheat  systems  by  the  installation  of  variable  volume 
boxes  with  reheat  coils  in  the  existing  ductwork  and  variable 
frequency  drives  on  the  air  handling  units  and  return/relief 
fans.  Constant  volume  boxes  would  need  to  be  installed  in  areas 
with  specific  pressure  relationship  requirements  such  as  lab,  x- 
ray  and  central  sterile.  S-7  air  handling  unit  will  be  converted 
from  100  percent  outside  air  to  a  minimum  outside  air  with  return 
air  to  satisfy  TM5-838-2  air  flow  requirements  for  the  areas 
served.  In  addition,  all  air  handling  unit  outside  air  dampers 
will  be  replaced  with  new  low  leakage  dampers  and  the  chilled 
water  coil  3-way  valves  will  be  replaced  with  new  2-way  valves. 
This  modification  will  result  in  less  gas  energy  used  by  the 
single  duct  variable  volume  reheat  system  since  the  terminal 
coils  only  heat  the  space  minimum  air  flow  required,  the  outside 
air  quantities  have  been  reduced  and  the  old  chilled  water  valves 
are  replaced  with  new  valves.  Less  electrical  energy  will  be 
used  by  the  reduction  of  the  fan  air  flow  quantity  and  reduction 
of  the  refrigeration  load  in  response  to  the  space  load 
diversity.  The  TRACE  600  program  was  used  to  compare  the  energy 
consumption  of  the  existing  system  verses  the  modified  system. 

The  existing  system  was  modeled  in  base  run  T0095080  ALT  1  and 
the  modified  system  was  modeled  in  T00105080  ALT  1. 

The  supply  fans  located  in  the  1955  Building  air  handling  units, 
A6-1,  A6-2,  B6-1,  B2-1,  B2-2  and  CB-1  will  be  modified/converted 
to  fixed  pitch  vane  axial  fans  with  variable  frequency  drives. 

The  existing  air  handling  units  are  variable  volume  type  with  in¬ 
flight  adjustable  pitch  vane  axial  fans.  This  modification  will 
result  in  more  efficient  air  flow  control  for  the  variable  volume 
units  and  less  maintenance  cost.  Less  gas  and  electrical  energy 
will  be  consumed  for  air  flow  conditioning  due  to  improved  air 
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flow  control.  The  TRACE  600  program  was  used  to  compare  the 
energy  consumption  of  the  existing  system  verses  the  modified 
system.  The  existing  system  was  modeled  in  base  run  T0095080  ALT 
1  and  the  modified  system  was  modeled  in  T0105080  ALT  2. 
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ASSUMPTIONS 


District  Piping  Loses  =  10% 

Heat  Exchanger  Efficiency  =80% 

Gas  Cost  =  $3.7  /MCE 
Elect.  Cost  =  $0. 038/KWH 

1975  ADDITION 

Age  of  Existing  Equipment  =  16  years 
Equipment  Service  Life:  (ASHRAE  Handbook  1987) 
Diffusers,  Grilles  &  Registers  =  27  years 
VAV  &  Double  Duct  Boxes  =20  years 
Ductwork  =  30  years 
Fans  (Centrifugal)  =  25  years 
Dampers  =20  years 
Motor  Starters  =  17  years 


1955  ADDITION 

Age  of  Existing  Equipment  =  4  years  (B6-1,  B2-1  &  B2-2) 

3  years  (A6-1,  A6-2  &  CB-1) 
Equipment  Service  Life:  (ASHRAE  Handbook  1987) 

Fans  (Axial)  =20  years 
Electric  Motors  =  18  years 
Motor  Starters  =  17  years 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley,  Ks .  REGION  NO.:  _ 

PROJECT  TITLE:  HVAC  System  Modifications 

DISCRETE  PORTION  NAME:  HVAC  Mod _ 

ANALYSIS  DATE:  4-15-92  ECONOMIC  UFE 


7 _ 

_  FISCAL  YR.: 


11  YEARS 


PROJECT  NO.:  40476 
1995 


PREPARED  BY:  RDF 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  893864 

B.  SlOH  $  52632 

C.  DESIGN  COST  $  52632 

D.  SALVAGE  VALUE  -  $  13690 

E.  TOTAL  INVESTMENT  (1A  +  IB  +  1C  -  ID)  $  987438 


2.  ENERGY  SAVINGS  (+)  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST 


FUEL 

COST 

$/MBTU/YR(1) 

SAVINGS 

MBTU/YR(2) 

A.  ELEC 

$  11.13 

10817 

B.  DIST 

$ 

C.  RESID 

$ 

D.  NG 

$  3.59 

13162 

E.  COAL 

$ 

F.  TOTAL 

23979 

:  DISCOUNTED  SAVINGS 
ANNUAL  $  DISCOUNT 

SAVINGS(3)  FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

$120398 

$ 

8.45 

$  1017365 

$ 

$ 

$ 

$  47251 

9.92 

$  468729 

$ 

$ 

$167649 

$  1486094 

3.  NONENERGY  SAVINGS(+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


8.44 


$  19586 


$  165306 


B.  NONRECURRING  SAVINGS  (  +  )  /  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-)(1)  OCCURRANCE(2) 

(l)M.STRTR  $  6960  2 

DISCOUNT 

FACTOR(3) 

.91 

DISCOUNTED  SAVINGS 
(  +  )  COST  (-)  (4) 

$  6334 

(2)  DAMPERS 

$  8520 

4 

.83 

$  7072 

(3) 

$ 

$ 

(4)  TOTAL 

$  15480 

$  13405 

C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A2+3BD4)  $  178711 


D.  PROJECT  NONENERGY  QUAUHCATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $  490411 

a.  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5+3D1)  /  IE  = _ 

c.  IF  3D1b  IS  =  >  1  GO  TO  ITEM  4 

d.  IF  3D1b  IS  <  1  PROJECT  DOES  NOT  QUAUFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  +  3A  +  (3B1d  /  YEARS  ECONOMIC  UFE)  $  188642 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  $ 

6.  DISCOUNTED  SAVINGS  RATIO  (IF  <  1  PROJECT  DOES  NOT  QUAUFY)  (SIR)  =  (5  /  IE) 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED  YEARS)  SPB= IE/4  _ hll 
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CALCULATIONS 


Heating  and  cooling  energy  can  be  saved  by  replacing  the  air 
handling  unit  outside  air  dampers  with  new  low  leakage  dampers. 
The  estimated  reduction  in  outside  air  leakage  through  the 
dampers  is  5  percent  of  the  total  outside  air  quantity  for  each 
unit.  The  energy  savings  is  as  follows: 


S-1 

350 

Winter 

BIN  Temp.  =  34.8 

deg.  F 

S-2 

300 

Winter 

Space  Temp.  =  68 

deg.  F 

S-3 

315 

Summer 

BIN  Enthalpy  =33 

.2  deg.  F 

S-4 

230 

Summer 

Space  Enthalpy  = 

30  deg.  F 

S-5 

500 

S-7 

900 

2,595  CFM 


Heating  Energy  Saved  Annually 

2,595  CFM  X  1.08  X  (68  deg.  F  -  24.8  deg.  F)  x  1.1  / 

.78  EFF  X  4,197  BIN  Hrs  =  550.7  X  106 
550.7  X  106  /  1.031  X  106  BTU/MCF  =  550.7  X  106  MCF 

Cooling  Energy  Saved  Annually 

2,595  CFM  X  4.45  X  (33.2  -  30)  /  12,000  BTU/Ton  =3.1  tons 
3.1  tons  X  1,782  BIN  hrs  x  0.98  KW/Ton  =  5,414  KWH 


11 


Difference  in  1975  Addition  Energy  Consumption 

Base  run  T0095080  Alt  1  annual  KWH  =  9,339,166 
Modified  system  T00105080  Alt  1  KWH  =  6,233,196 
Energy  saved  due  to  new  dampers,  KWH  =  +  5,414 

3,111,384 

Base  run  annual  MCF  =  52,476.92  x  1.1  /  0.8  =  72,156 
Modified  system  MCF  =  43,892.53  x  1.1  /  0.8  =  60,352 
Energy  saved  due  to  new  dampers,  MCF  =  +  534 

12,338 


Difference  in  1955  Building  Energy  Consumption 

Base  run  T0095080  Alt  1  annual  KWH  =  9,339,166 
Modified  system  T0105080  Alt  2  KWH  =  9.281.063 

58,103  KWH 

Base  run  annual  MCF  =  541,037  Therms  x  0.1  x  106  =  52,477 

1.031  X  106 


Modified  system  MCF  =  537,833  Therms  x  0.1  x  106  =  52 , 166 

1.031  X  106 


311 


Due  to  piping  losses  and  heat  exchanger  eff. 
annual  MCF  =  311  /  0.8  x  1.1 
=  427.63 
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Total  Annual  Energy  Savings 

(3,111,384  KWH  +  58,103  KWH)  X  3413  BTU/KWH  =  10,817.45  X  106 
(12,338  MCF  +  428  MCF)  X  1.031  X  106  BTU/MCF  =  13.161.8  X  106 

23,979.25  X  106  BTU/YR 


Total  Annual  Dollar  Savings 

3,111,384  KWH  +  58,103  KWH)  X  .038  $/KWH  =  120,440 
(12,338  MCF  +  428  MCF)  3.7  $/MCF  =  47,234 

167,674  $/YR 

Study  period  life  for  this  project  will  be  limited  to  11  years 
due  to  the  effective  remaining  life  of  the  existing  equipment  to 
be  reused  in  the  modified  system.  The  existing  fans  in  the  1975 
air  handling  units  were  repaired  in  1986  and  are  estimated  to 
have  20  years  remaining.  Diffusers,  grilles  and  registers  in 
1975  Addition  are  estimated  to  have  11  years  remaining.  The 
equipment  in  the  1955  Building  is  only  3  to  4  years  old  and  is 
projected  to  have  service  life  beyond  11  years. 

Annual  Recurring  Maintenance  for  HVAC  Systems: 

Existing  single  duct  constant  volume  reheat  system,  542.6 
tons  X  $24/ton  =  $13 , 022 . 00/year 

Modified  single  duct  variable  volume  reheat  system,  441.8 
tons  X  $32/ton  =  $14 , 137 . 00/year 
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Annual  Recurring  Maintenance  Cost 
=  $13,022.00  -  14,137.00 
=  $  -  1,115.00 

Nonrecurring  expense  for  the  existing  1975  system  motor  starters 
will  occur  in  the  second  year  of  the  study,  from  cost  estimates 
the  motor  starter  replacement  =  $6,960.00 

Motor  Starters  Cost  Estimate 
5  @  50  HP  =  3,475 

1  e  30  HP  =  695 

2  @  15  HP  =  950 

2  @  10  HP  =  560 

1  §  7.5  HP  =  280 

Connections  =  1 . 000 

$6,960 

Nonrecurring  expense  for  the  existing  system  will  occur  in  the 
fourth  year  for  the  replacement  of  equipment.  From  cost  estimate 
damper  replacement  =  $8,520.00. 

Annual  recurring  maintenance  for  1955  Building  fan  systems  are 
based  on  manufacturer's  recommended  procedures.  Existing  vane 


axial  fans: 


(1)  Motor  Lubrication  -  6  §  1  Hr/Yr  x  $38. 00/Hr  =  $228 

(2)  Pillow  Block  Lub.  -  6  @  1  Hr/Yr  x  $38. 00/Hr  =  $228 

(3)  Rotor  Thrust  Brg.  Lub.  -  6  @  1  Hr/Yr  x  $38.00/Hr=  $228 

(4)  Handwheel  Ad j .  Lub.  -  6  @  1  Hr/Yr  x  $38. 00/Hr  =  $228 

(5)  Pitch  Chg.  Mech.  Inspect.  - 

6  X  12  @  1  Hr/Yr  X  $38. 00/Hr  =  $2,736 

(6)  Six  Month  Inspect.  -  6  x  2  @  3  Hr/Yr  x  $38.00/Hr=  $1,368 

(7)  Rotor  Inspection  -  6  @  4  Hr/Yr  x  $38. 00/Hr  =  $912 

(8)  Blade  Bearing  Inspect.  -  6  @  8  Hr/Yr  x  $38.00/Hr=  $1.824 

$7,752 

Fixed  Pitch  Fans  with  Frequency  Drives: 

(1)  Motor  Lubrication  -  6  @  1  Hr/Yr  x  $38.00/Yr  =  $228 

(2)  Pillow  Block  Lub.  -  6  @  1  Hr/Yr  X  $38.00/Yr  =  $228 

(3)  Six  Month  Inspect.  -  6  x  2  @  3  Hr/Yr  x  $38.00/Yr  =  $912 

$1,368 


Annual  Recurring  Maintenance  Difference 
=  $7,752  -  $1,368 
=  $6,384 


Maintenance  cost  associated  with  belt  inspection  and  tightening 
are  assumed  the  same  for  both  systems. 
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Total  Annual  Recurring  Maintenance  Savings 


6,384  -  1,115  =  5,269  $/YR 


Total  Annual  Nonrecurring  Savings 
8,520  +  6,960  =  15,480  $/YR 


Total  Annual  Nonenergy  Savings  due  to  reduction  in  electric  capacity  charge 
(demand)  calculated  using  the  electric  rate  schedule. 


MONTH 

EXISTING  SYSTEM 

MODIFIED  SYSTEM 

SAVINGS 

BILLING 

DEMAND 

(KVA) 

DEMAND 

CHARGE 

(dollars) 

BILLING 

DEMAND 

(KVA) 

DEMAND 

CHARGE 

(dollars) 

JANUARY 

1023 

4303.15 

1007 

4238.35 

$  64.80 

FEBRUARY 

1022 

- 

4299.10 

770 

3278.50 

$  1020.60 

MARCH 

1290 

5384.50 

948 

3999.40 

$  1385.10 

APRIL 

1350 

5627.50 

1023 

4303.15 

$  1324.35 

MAY 

2166 

8932.30 

1825 

7551.25 

$  1381.05 

JUNE 

2507 

10313.35 

2187 

9017.35 

$  1296.00 

JULY 

2693 

11066.65 

2386 

9823.30 

$  1243.35 

AUGUST 

2655 

10912.75 

2353 

9689.65 

$  1223.10 

SEPTEMBER 

2401 

9884.05 

2103 

8677.15 

$  1206.90 

OCTOBER 

1407 

5858.35 

1023 

4303.15 

$  1555.20 

NOVEMBER 

1281 

5348.05 

951 

4011.55 

$  1336.50 

DECEMBER 

1266 

5287.30 

950 

4007.50 

$  1279.80 

L. - — — - - - — - — — - 

TOTAL 

$14,316.75 
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ONSUMPTION 


Floor  Area  =  365,275  (Sq  Ft) 


V  600 
PAGE  1 
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Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-NEUSTROM-BREDSOM 


Building  Energy  Consumption  = 
Source  Energy  ConsLinption  = 


T<^>(  O 


182,129  (Btu/Sq  Ft/Year) 
305,148  (Btu/Sq  Ft/Year) 


Ai-T‘ 


CONSUMPTION 


Floor  Area  =  365,275  (Sq  Ft) 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


ECO  23  REPLACE 

TRH  WITH  VRH 

IN  1975 

0  N  T  H  L 

GAS 

(Therm) 

V  r  u  c:  t 

Month 

ELEC 

On  Peak 

(kWh) 

DEMAND 

On  Peak 

(kW) 

1  c  n  c  I 

WATER 

(1000  Gl) 

Jan 

330,551 

887 

116,390 

129 

Feb 

298,067 

768 

92,448 

117 

March 

383,856 

947 

55,721 

168 

Apri  1 

423,064 

1,023 

28,846 

190 

May 

612,055 

1,905 

974 

617 

June 

717,796 

2,266 

0 

1,019 

July 

825,328 

2,465 

2,164 

1,432 

Aug 

827,178 

2,430 

2,345 

1,343 

Sept 

637,095 

2,179 

0 

748 

Oct 

444,107 

1,023 

19,809 

228 

Nov 

363,886 

949 

59,448 

158 

Dec 

370,215 

949 

74,386 

148 

Total 

6,233,196 

2,465 

452,532 

6,297 

V  600 
PAGE  2 
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Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-NEUSTROM-BREDSON 


V  600 
PAGE 


T<^lo5o8o 


NTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  2 
'ECO  38  REPLACE  FANS  IN  1955  AHUS 

■ . MONTHLY 


ENERGY  CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

GAS 

WATER 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gt) 

Jan 

520,202 

1,143 

122,628 

129 

Feb 

469,509 

1,024 

98,634 

117 

March 

574,200 

1,291 

66,430 

168 

Apri  1 

631,352 

1,350 

43,169 

381 

May 

894,788 

2,086 

1,030 

1,170 

June 

1,050,267 

2,428 

3,393 

1,722 

July 

1,231,024 

2,614 

6,976 

2,249 

Aug 

1,189,487 

2,578 

6,595 

2,105 

Sept 

931,833 

2,325 

364 

1,337 

Oct 

679,855 

1,407 

35,053 

496 

Nov 

547,792 

1,283 

69,710 

158 

Dec 

560,755 

1,267 

83,851 

150 

Total 

9,281,063 

2,614 

537,833 

10,183 

Building  Energy  Consumption  = 

233. 

960  (Btu/Sq  Ft/Year) 

Source  Energy  Consumption  = 

415. 

173  (Btu/Sq  Ft/Year) 

Floor  Area  = 


365,275  (Sq  Ft) 


installation:  irwin  army  community  hospital,  ft.  riley,  Kansas 

projoct:  ENERGY  ENGINEERING  ANALYSIS  PROGRAM  (EEAP) - 

project  number 

temporary:  _ _ _ _ _  program  year  - 


permanent:  - — - 

point  of  contact: 

user 

name  Maj.  James  Fletcher, 
titift  Chief  of  Logistics, 


T.arrv  Stillwagon 


engineer  district 

name  Robert  Miller_ 
title  Project  Manager 


other  (A-E) 


Randall  D.  Frymire 
Project  Manager 


category  code 


date  28  August  1991 


phone  . 
autovon 


(913)  239-7207 


date  20  August  1991 

phone  (913)  239-2321. 

autovon  - - - 

28  August  1991 

phone  (816)  426-2782 

autovon  - - — 

....  27  August  1991 

phone  (816)  931-2200 

autovon  - - — - 


reviewed  by: 

instaHatk>n  facility  engineer 

name  Larry  Stillwagon - 

title  Base  Energy  Officer 


28  August  1991 
phone  (913)  239-2371. 


approved  by: 

macom  er^gwieer 
name  - 


autovon 


phone 


autovon 


project  development  brochure,  PDB 
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facility 

IRWIN  ARMY  COMMUNITY  HOSPITAL 
FT.  RILEY,  KANSAS 


project  coordinator  for 
using  service 

LARRY  STILLWAGON 
BASE  ENERGY  OFFICER 


functional  requirements  summary,  PDB-1 
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OBJECTIVE 


I 

The  objective  of  this  project  is  to  convert  air  handling  units  S-1, 

S-2 ,  S-3,  S“4,  S-5  and  S-7  in  the  1975  Addition  to  single  duct 
variable  volume  reheat  by  installing  variable  volume  boxes  with 
reheat  coils  in  the  present  ductwork  and  variable  frequency  drives 
on  the  air  handling  units  and  return/relief  fans  along  with 
converting  air  handling  unit  S-7  from  100  percent  outside  air 
to  minimum  outside  air  and  replacing  the  outside  air  dampers  on 
all  air  handling  units  with  low  leakage  dampers  and  all  chilled 
water  coil  three-way  valves  with  two-way  valves. 

Also  included  in  this  project  is  to  modify  the  supply  air  fans 
A6-1,  A6-2,  B6-1,  B6-2 ,  B2-1,  B2-2  and  CB-1  in  the  1955  Building 
with  fixed  pitch  vane  axial  fans  and  variable  frequency  drives. 

The  1975  Addition  part  of  this  project  will  result  in  less  gas 

energy  used  by  the  single  duct  variable  volume  reheat  system  since 

the  terminal  coils  only  heat  the  space  minimum  air  flow  required,  | 

the  outside  air  quantities  have  been  reduced  and  the  old  chilled 

water  valves  are  replaced  with  new  valves.  Less  electrical  energy 

will  be  used  by  the  reduction  of  the  fan  air  flow  quantity  and 

reduction  of  the  refrigeration  load  in  response  to  the  space  load 

diversity. 

The  1955  Building  part  of  this  project  will  result  in  more  efficient 
air  flow  control  for  the  variable  volume  units  and  less  maintenance 
cost.  Less  gas  and  electrical  energy  will  be  consumed  for  air  flow 
conditioning  due  to  improved  air  flow  control. 


V 


functional  requirements  summary,  PDB-1 

- — -  - - - — - - 
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facilities  requirements  sketch,  PDB-V2 
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Ti-llgp  PlAkJ 


1975  ADDITION 


CRAWL 

SPACE 


1955  BUILDING 


CRAWL_ 

space" 


'a’’wing. 


CRAWL  SPACE 


BASEMENT  FLOOR  PLAN 


facilities  requirements  sketch,  PDB-y2 
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"C"WING 

SECOND  FLOOR  \ 

MECH.  EQUIP.  R00M~7 

UnJii 


ROOF 


Ait 

'UkliT 

955  BUILDING 


iROOF 


1975  ADDITION 


’B”WING/ 


"A”WING 


OUTPATIENT  ^ 
ENTRY  CANOPY- 
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SECOND  FLOOR  PLAN 


facilities  requirements  sketch,  PDB-y2 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility 


Telecommunications  system  coordination  with  US  ACC  and  authorization  for  exceptions 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 

Assignment  of  airspace 


Economic  analysis  of  alternatives 


Approval  for  new  starts 


International  balance  of  payments  (IBOP)  coordination  with  U.S.  European  command  and 
NATO— overseas  cost  estimates  and  comparables  (irKlude  rate  of  exchange  used  in  estimates) 


Impact  on  historic  places— on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria 


Coordination  with  various  suff  agencies  (Provost  Marshall -physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 


Required  completion  date 


Other  Special  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  Is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*  BY 

WHOM  (Check  and  insert  appropriate 

— 

letter) 

A 

-  OFAE 

B 

—  Using  Service 

C 

—  Construction  Service 

D 

—  Designer 

E 

—  Other  (Check  Comments  Attached 

and 

- 

explain) 

...  ^ 

documentation  checklist 
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Document 

Attached 


B,  SITE  DEVELOPMENT 


8*1  I  Consultation  tho  Oistrict  OfRcs  to  dotsrmirM  and  ov^ato  flood  plain  hazards 


Preparation,  subnlsslon,  and/or  approval  of  new 
General  Site  Plan  —  —  - 

Annotated  General  Site  Plan 
Sketch  Site  Plan 
Facilities  Requirements  Sketch 


Preparation  of 
Site  Survey 
Subsoil  Information 


Approval  by  OopartmanC  of  Defense  Explosive  Safety  Board  (OOESB)  for  Safety  Site  Plan 


Other  Site  Development  Considerations  (List  and  number  Items) 


0-5  •  ? 

I|  .1  fl  il 

is  2* 

£o  o*  o«^ 

flCZ  l-Q  U<  Q< 


REQUIRED  OR  NOT  REQUIRED  —  Not  ralvvant  or  no  information  to  com- 
municata.  Enter  ''R*'  if  item  i«  relevant  and  is  required  for  this  project. 
Enter  "NR‘*  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -*  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attachad. 

DOCUMENT  ATTACHED  -  Significant  information  is  In  an  existing  docu* 
ment  which  is  attached.  


♦by  whom  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
6  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  pfograim  and  requirementi _ _ 

Evaluation  of  existing  facilities  (including  degree  of  utilization)  _ 


Approval  for  removal  and  relocation  of  existing  useable  facilities _ 


Evaluation  of  off-post  community  facilities _ _ _ 

Storage  and  maintenance  facilities  (including  nuclear  weapons) _ _ 

Coordination  hospitals,  medical  and  dental  facilities  with  Surgeon  General 


Coordination  of  aviation  facilities  with  FAA _ 

Coordination  air  traffic  control  and  navigational  aids  with  USACC _ 

Tabulation  of  types  and  numbers  of  aircraft 


Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities _ _ 

Coordination  chapels  with  Chief  of  Chaplains  _ _ 


Review  food  service  facilities  by  USATSA  _ 


Automated  data  processing  system  or  equipment  approvals— cost  analysis  when  ADP  and/o 
communication  centers  not  co-located  with  related  facilities 


Coordination  postal  facilities  with  U^.  Postal  Service  Regional  Director 


Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L) 


Tenant  facilities  coordination  with  installation  where  sited _ _ _ 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition -review  by  DOESB  (See 
also  Item  6-4) 


Analysis  of  deficiencies _ 


Consideration  of  alternatives  _ 


Determination  whether  occupants  will  Includ*  physically  handicapped  or  disabled  persons 


AS'buiid  drawings  for  alterations  or  additions  _ _ _ 

Availability  of  Standard  Design  or  site  adaptable  designs _ _ _ 

Other  Architectural  &  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  proiect. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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0.  MECHANICAL.  ELECTRICAL.  &  UTILITY  SYSTEMS 


Fuet  considerations  and  cost  comparUon  analysis  _ _ 


Energy  requirements  appraisal  (ERA) _ 

Conformance  with  POO  Energy  Reduction  requirements _ 

Evaluation  of  existing  and/or  proposed  utility  systems _ 

Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


I  11  il 
-I  il  |l 

iSo  u<  a< 


REQUIRED  OR  NOT  REQUIRED  Not  relevant  or  no  information  to  com> 
municate.  Enter  if  Item  is  relevant  and  is  required  for  this  project. 

Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


ment  which  is  attached. 


documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  anettment  _ _ _ 


El  A  condutiom  raquira  Environmantal  impact  Statament _ _ 

Datarmination  of  haahh.  anvironmantal  or  ralatad  hazarda.  Asaiaunca  to  daterminaaxiatanca  of  any 
health,  anvironmantal  or  ralatad  hazard  may  ba  raqueatad  from  Abardaan  Proving  Ground,  MO  21010. 
the  Offica  of  tha  Surgeon  General,  Attn:  DAS6-KCH  (Army  Environmantal  Hygiene  Agency) 


Air/watar  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
sute  and  local  level 

Correcliva  maaauraa  aaeodatad  with  Environmental  Imped  Statements  or 
aaseaamant— fist  separately  and  avaluata. 


Other  environmental  considerations  (list  and  number  hems) 


REQUIRED  OR  NOT  REQUIRED  —  Not  releveot  or  no  information  to  com¬ 
municate.  Enter  “R"  if  item  Is  relevant  and  is  required  for  this  project. 
Enter  "NR"  If  Item  Is  Irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached.  _ 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restricfion  or  unusuat  circumatanca  a)«pacted  to  incraaia  coats  beyond  applicable  j 

area  averages  _ _ 

Construction  phasing  requirements _ _ _ 

Functional  support  equipment  (mechaoicala  electrics^  structural,  and  security)  to  be  built  in 

Equipment  in  place  and  justification  _ _ 

Other  equipment  and  furniture  (Q&MA,  OPA)  and  costs  _ _____ 

Special  studies  and  tests  (hazart^  analyse,  compatibinty  t«ting,  new  technology  ^tlng,  etc.) 

Type  of  construction  (permanent,  temporary >  semi-permanent) _ _ 

Government  furnished  equipment  (quantWes,  procurement  time,  availability 

and  special  handling  and  storage  requirements).  Functe  used  for  procurement _ 


e  w  Co 

®  2  IS 

O  e  O 

(E  Z  I  I-  O  O  < 


Other  special  considerations  (list  and  number  hems) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevsnt  end  Is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Informetion  needed  but  not  currently  available, 
Entar  code  for  information  sourca. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  expleined 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  informetion  it  in  an  existing  docu¬ 
ment  which  is  stteched.  _ 


♦BY  WHOM  (Ch^k  end  insert  appropriate  latter) 

A  -  DFAE 
B  ^  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
axplain) 


technical  data  checklist 
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B.  SITE  DEVELOPMENT 


ITEM 

B-1 

Construction  restrictions  or  guidelines  pertaining  to 

(A) 

site  access  and  preferred  construction  routes 

(B) 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 

(C) 

i 

i  Facilities  and/or  functions  or  adjoining  areas  (structures, 

materials,  impact) 

B-2 

i 

Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

B-3 

Demol 1 tion/relocatlon  required  (data) 

(A) 

Special  considerations  due  to  explosives/radioactivity/  i 

chemical  contamination/asbestos  emissions/toxic  gases 

(B) 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

B-4 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

B-5 

Landscape  considerations 

(A) 

Protection  of  existing  vegetation 

(B) 

Stockpile  topsoil 

•  •a 

c 

C  T> 

.1 

00  « 

o  • 

1  * 

is 

o  ^ 

E  S 

85 

1-  Q 

O  < 

o  < 

Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«i«v»nt  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  ii  relevant  and  n  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarised  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL 


C*1  Vibration-producing  equipment  requiring  isolation 

C-2  Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 

C*3  Protective  shelter  evaluation  and  resistant  design  criteria  (conventional/nuclear  blast  and  radia¬ 
tion,  chemical/biological) 

C-4  Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 

C*5  Designation  and  strength  of  units  to  be  accommodated  _ 

C-6  Requirements  and  data  for  special  design  projects  _ _ 

C-7  Unusual  floor  and  roof  loads  (safes,  equipment)  _ _ 

C-6  Security  features  (arms  roorm,  vaults,  interior  secure  areas) _ _ 

Other  Architectural  &  Structural  (List  and  number  items) 


*  1 

c 

.1 

t  o 

3  U 

GO  « 

IS 

Is 

|2  Q 

o  < 

Q  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com- 
municjte.  Enter  "R"  if  item  it  relevant  and  it  required  for  thit  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  coda  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  it  in  an  existing  docu¬ 
ment  which  it  attached.  _ 


♦by  whom  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
8  ^  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


ITEM 

0-1 

Special  mechanical  requirements  or  considerations  (elevator,  crane,  hoist,  etc.) 

D  2 

Special  peak  usage  periods  end  peak  leveling  techniques 

D-3 

Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 

0-4 

Plumbing-availability,  general  system  type  and  characteristics  (proposed  and/or  existing,  ind. 
compressed  air  and  gas) 

0-5 

Heating— availability,  general  system  type  and  characteristics  (proposed  and/or  existing) 

0-6 

Ventilating,  air  condition/refrigeration— availability,  general  system  type  and  characteristics  (pro¬ 
posed  and/or  existing) 

Electrical— availability^  general  system  type  and  characteristics  inci,  airfield  lighting,  communica' 
tion,  etc.  (proposed  and/or  existing) 

Water  supply /watte  treatment— availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 


Energy  requirements/fuel  conversion  (sources,  availability,  loads,  types  of  fuel,  etc.) 
Solar  energy  evaluation 

Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


-  c  *2 

c  •  S 

•  I  E  -g 

^2  8  * 

o  «»  o  V 

I-  Q  O  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  if  item  it  relevant  and  it  required  for  this  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  Information  it  in  an  existing  docu¬ 
ment  which  ft  attached. 


*BY  WHOM  (Check  end  injert  eppropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-D-R,  Feb  82 


41 


Document 

Attached 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quatity,  artd  solid  waste  disposal  criteria 


Other  Environmental  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R**  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  raquired  for  this  project. 

TO  0£  DETERMINED  —  Information  needed  but  not  currently  eveilebie. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarited  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦by  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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F.  FIRE  PROTECTION 


F-l  Special  fire  protection  systems  or  features  <detection  and  mppression  equipment,  ha2afds.  etcj 
Other  Fire  Protection  Considerations  (List  and  number  items) 


-  ^  'S 

E«  o 
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*  »-  to 

CO  «  £  « 

o  •  o  ^ 

I-  Q  O  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com* 
municate.  Enter  '*R"  if  item  is  relevant  and  is  required  for  tbis  project. 
Enter  “NR"  if  item  Is  irrelevant  and  is  hot  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  tetter) 


A  -  DFAE 
B  —  Using  Service 
C  -<•  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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Document 

Attached 
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BOILER  CONTROL 


ntPMOUUCHD  A1  GOVEI^NMhNI  tXPbNSL 


Kansas 

Boiler  Coni 

:rols 

5.  PROGRAM  ELEMENT 

6.  CATEGORY  CODE 

510  10 

7.  PROJECT  NUMBER 

40478 

8.  PROJECT  COST  ($000) 

250 

1.  COMPONENT 

ARMY 


FY  19  95  military  CONSTRUCTION  PROJECT  DATA 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley 


2.  DATE 

19  APR 
14  APR 


1992 

1992 


4.  PROJECT  TITLE 

ECIP 


9.  COST  ESTIMATES 


ITEM 


PRIMARY  FACILITY 

Energy  Plant  Mod  b-615 

SUPPORTING  FACILITIES 
Design  Cost 

ESTIMATED  CONTRACT  COST 
CONTINGENCY  PERCENT  (10.0%) 

SUBTOTAL 

SUPERVISION,  INSPECTION  &  OVERHEAD  (6.00%) 

CATEGORY  E  EQUIPMENT 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 

INSTALLED  EQUIPMENT -OTHER  APPROPRIATIONS 


U/M 


BD 


LS 


QUANTITY 


E04,523 


UNIT 

COST 


COST 

(SOOO) 


205 

(205) 

12 

(12) 

217 

22 

239 

14 

(0) 

253 

250 

(0) 


10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  project  includes  modifications  to  the  boiler  controls  and  boiler  stack 
accessories.  Replace  the  existing  induced  draft  and  forced  draft  fan  inlet 
vanes  with  variable  frequency  drives.  Install  economizers  in  the  flue  stacks 
to  recover  waste  heat,  install  a  boiler  management  system  to  reduce  man-hours 
required  to  operate  the  boiler  and  upgrade  the  building  combustion  controls. 

The  heat  recovered  by  the  stack  economizer  is  used  to  preheat  boiler  feed  water 


1 1 .  REQUIREMENT : 

PROJECT : 

Install  four  new  variable  frequency  motor  drives.  Install  two  stack 
economizers  with  associated  piping  and  valves.  Install  a  boiler  management 
system.  Install  new  oxygen  trim  controls. 

REQUIREMENT : 

This  project  is  required  to  reduce  the  gas  consumption  caused  by  low  boiler 
efficiencies . 


DD  1391 

1  DEC  76 


PREVIOUS  EDITIONS  MAY  BE  USED  INTERNALLY 
UNTIL  EXHAUSTED  . 

FOR  OFFICIAL  USE  ONLY 

(WHEN  DATA  IS  ENTERED) 


PAGE  NO. 


1 


I  I,  COMrON€NT 


FY  ig  95  MILITARY  CONSTRUCTION  PROJECT  DATA 


2,OAT€ 

19  APR  1992 
14  APR  1992 


X  INSTALt-ATION  ANO  LOCATION 

Fort  Riley 

Kansas  _ _ _ _ 

- ■  "c- - -  s.  PROJCCT  NUMSER 

4.  project  title 

ECIP  40478 

Boiler  Controls _ _ _ L _ 

CURRENT  SITUTATION: 

The  existing  34,000  Ibs/hr  boilers  utilize  induced  draft  and  forced  draft  fans 
with  inlet  vane  control.  The  user  has  indicated  they  have  trouble  maintaining 
control  of  the  furnace  pressure.  The  boilers  have  no  waste  heat  recovery 
systems  at  this  time.  By  installing  a  stack  economizer  less  gas  input  is 
required  to  make  steam.  The  boilers  are  operated  manually  which  requires  an 
operator  to  be  close  by  2 4  hours  a  day.  The  current  oxygen  trim  system  is  in 
poor  condition  and  cannot  control  excess  air  to  the  boilers  resulting  in  a 
lower  boiler  system  efficiency. 

IMPACT  IF  NOT  PROVIDED: 

Failure  to  approve  this  project  will  continue  the  excess  energy  being  used  to 
generate  steam  that  is  used  for  hospital  systems,  HVAC  systems,  and  domestic 
hot  water  generation. 

ADDITIONAL: 

This  project  complies  with  the  scope  and  design  of  CEHSU-FU-M,  Energy 
Conservation  Investment  Program  (ECIP)  Guidance,  that  was  in  effect 
June  1991-  The  project  has  a  Discounted  Savings  Ratio  (SIR;  ot  4-UJ  an 
a  simple  payback  of  4.0  years.  The  implementation  of  this  Project  will 
provide  an  annual  energy  savings  of  5,845  MBTU  and  an  annual  dollar 
savings  of  $56,797. 

Proiect  validation  will  be  through  metering  of  electric  and  gas 
consumption  at  the  Energy  Plant  along  with  boiler  operating  logs  and 
engineering  calculations  will  be  used  to  verify  the  effectiveness  of  the 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley,  Ks  .  REGION  NO.: 
PROJECT  TITLE:  Boiler  Controls 


DISCRETE  PORTION  NAME:  Boiler  Control. c. _ 

ANALYSIS  DATE:  4-15-92  ECONOMIC  UFE  2S  YEARS 

1.  INVESTMENT 


FISCAL  YR.: 


PROJECT  NO.:  40478 
1995 


PREPARED  BY:  RDF 


A. 

CONSTRUCTION  COST 

$. 

203130 

B. 

SlOH 

12188 

C. 

DESIGN  COST 

$_ 

12188 

D. 

SALVAGE  VALUE 

-  $. 

0 

E.  TOTAL  INVESTMENT  (1A  +  IB  +  1C -ID) 

2.  ENERGY  SAVINGS  (  +  )  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


$  227506 


FUEL 

COST 

$/MBTU/YR(1) 

SAVINGS 

MBTU/YR(2) 

ANNUAL  $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTS 

SAVINGS(5) 

A.  ELEC 

$  11.13 

108 

$  1198 

15.04 

$  18012 

B.  DIST 

$ 

$ 

$ 

C.  RESID 

$ 

$ 

$ 

D.  NG 

$  3.59 

5738 

$  20599 

18.92 

$  389741 

E.  COAL 

$ 

$ 

$ 

F.  TOTAL 

5846 

$  21797 

$  407753 

3.  NONENERGY  SAVINGS{+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 

B.  NONRECURRING  SAVINGS  (+)  /  COST  (-) 

ITEM  SAVINGS(+)  YEAR  OF 

COST(-){1)  OCCURRANCE(2) 

01 _  S _  _ 

(2)_ _  $ _  _ 


35000 


14.68 


DISCOUNT 

FACTOR(3) 


$  513800 


(3)_ 


(4)  TOTAL 


DISCOUNTED  SAVINGS 
(+)  COST  (.)(4) 

$ _ 

$ _ 

$ _ 

$ _ 


C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A2+3BD4)  $  513800 

D.  PROJECT  NONENERGY  QUAUFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $  134558 

a.  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

b.  IF  3D1  IS  <  3C  CALC  SIR  =  (2F5  +  301)  /  1E  =  2.38 

c.  IF  3D1b  IS  =  >  1  GO  TO  ITEM  4 

d.  IF  3D1b  IS  <  1  PROJECT  DOES  NOT  QUAUFY 

4.  RRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B1d  /  YEARS  ECONOMIC  UFE)  $  56797 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5 + 3C)  t  921553 


6.  DISCOUNTED  SAVINGS  RATIO  (IF  <  1  PROJECT  DOES  NOT  QUAUFY)  (SIR)  =  (5  /  IE)  =_4_£^ 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED  YEARS)  SPB= IE/4  4.01 _ 
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INTRODUCTION 


This  project  concerns  implementing  several  modifications  to  the 
existing  boilers  and  their  operation.  Four  items  are 
recommended.  The  first  is  the  installation  of  variable  frequency 
drives  to  replace  the  inlet  vanes  on  the  two  existing  induced 
draft  fans  at  the  top  of  the  boiler  stacks.  The  existing  fan 
controls  do  not  operate  correctly  and  are  not  as  efficient  as 
other  methods  of  air  flow  control.  The  second  item  suggested  is 
the  installation  of  a  boiler  management  controller  in  the  boiler 
plant  for  automatic  start  up  and  monitoring.  While  this  system 
does  not  necessarily  save  much  energy  it  does  save  non-energy 
dollars  by  eliminating  one  full-time  boiler  operator.  The  third 
item  addressed  is  the  installation  of  a  boiler  stack  economizer 
in  each  boiler  stack  to  preheat  feed  water  using  waste  energy 
from  the  boiler  stacks.  This  reduces  the  amount  of  gas  input  to 
the  boiler  required  to  heat  the  feed  water.  The  fourth  item 
included  in  this  package  is  the  replacement  of  the  existing 
oxygen  trim  controls.  The  existing  oxygen  trim  analyzing 
equipment  has  failed.  This  results  in  wasted  energy  and  lower 
boiler  system  efficiency. 

Manual  calculations  based  on  system  profiles  generated  by  TRACE 
and  information  from  the  user  were  performed  to  determined  energy 
savings . 
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ASSUMED  CONDITIONS 


Gas  Cost  =  3.7  $  /  MCF 
Electric  Cost  =  0.038  $  /  KWH 
Maintenance  Costs  will  not  increase 
One  Boiler  is  Standby 
0.746  KW  /  HP 
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SIMULATING  SECONDARY  SYSTEMS 

Secondary  system  models  mathematically  relate  the  rate  of 
heating  and/or  cooling  energy  delivery,  e.g.,  hot  and/or  chilled 
water,  to  space  sensible  loads.  Usually,  such  models  are  formulated 
to  receive  the  space  sensible  loads  as  input,  and  allow  calculation 
of  heating  and/or  cooling  rates  at  the  coils.  (Also  see  the  discus¬ 
sion  Overall  Modeling  Strategies  later  in  this  chapter.) 

Fundamental  Relations  for  Moist  Air 

The  underlying  principles  for  secondary  system  models  are 
primarily  those  for  mass  and  energy  balances  on  moist  air  de¬ 
scribed  in  Chapter  6.  For  example,  Equation  (46)  from  Chapter 
6  gives  the  relationship  between  space  sensible  heat  gain,  space 
moisture  addition,  supply  airflow  rate,  and  air  enthalpy  change 
from  supply  to  exhaust  conditions.  Similarly,  Equation  (44)  then 
relates  input  and  output  enthalpies  and  flow  rates  of  mixing  boxes, 
and  Equation  (40)  the  heating  requirements  at  a  coil  to  its  inlet  and 
outlet  enthalpies.  Equations  (41)  and  (42)  relate  air  mass  flows, 
enthalpies,  and  moisture-removal  rates  for  coobng-dehumidifying 
coils.  {These  particular  equations  must  be  augmented,  however, 
with  some  type  of  model  representing  moisture  removal  and  sen¬ 
sible  cooling  capability  of  the  physical  cooling  coil,  as  discussed 
in  Chapter  5,  Equations  (65)  through  (67).] 

Since  secondary  systems  are  composed  of  mixing  boxes,  cool¬ 
ing  coils,  heating  coils,  and  fans  interconnected  in  various  ways, 
mathematical  models  can  be  developed  by  assembling  the  ap¬ 
plicable  equations.  For  example,  all  mass  and  energy  balance  equa¬ 
tions  for  a  variable  air  volume  terminal  reheat  system  can  be 
developed  into  an  algorithm  in  which  airflow  rate,  cooling  coil 
energy  rate,  and  reheating  energy  rate  are  calculated,  given  a  par¬ 
ticular  required  space  sensible  load  on  one  or  more  service  zones. 

Models  for  Fans 

A  complete  secondary  system  also  requires  a  mathematical 
model  for  supply  and  return  fans  for  two  reasons:  the  required  fan 
power  must  be  calculated,  since  fan  energy  usage  is  an  important 
factor  and  most,  if  not  all,  of  the  fan  power  is  ultimately  degraded 
to  heat  in  the  airstream,  adding  to  cooHng  coil  loads  or  reducing 
heating  coil  loads,  depending  on  the  fan  location. 

Computation  of  fan  power  is  usually  based  on  a  charaaerisiic 
curve,  giving  fraction  of  rated  input  power  versus  fraction  of  rated 
volume.  This  curve  is  determined  principally  by  the  method  used 
to  control  air  volume  (see  Figure  7).  These  curves  can  be  deter¬ 
mined  experimentally  or  obtained  from  the  manufacturer,  al¬ 
though  those  shown  in  the  figure  often  arc  accurate  enough  for 
energy  analysis.  Rated  power  can  be  calculated  from  rated 
volumetric  flow  rate,  pressure  rise,  and  efficiency  as: 

^  .  QAp 

Fan  horsepower  = - -  (45) 

6370  rjjrVfM 

where 

Q  =  air  volumetric  flow,  cfm 

Ap  =  fan  total  pressure  rise,  in.  of  water 

r\p  =  fan  efficiency 
=  motor  efficiency 

Most  models  assume  that  some  fraaion  of  the  fan  motor  power 
goes  directly  into  heating  {Le^  enthalpy  rise)  of  the  air  as  it  passes 
through  the  fan.  The  fraction  is  1.0  if  the  fan  motor  is  mounted 
in  the  airstream,  and  1.0  minus  motor  efficiency  if  mounted 
outside.  The  increase  in  air  enthalpy  occurs  immediately  down¬ 
stream  of  the  fan. 

Modeling  of  System  Controls 

From  a  mathematical  viewpoint,  system  control  devices  repre¬ 
sent  equations  that  must  be  satisfied  at  each  point  during  the 


Fig.  7  Fan  Power  Versus  Volume  Characteristics 


simulation  and  those  that  model  other  system  components.  For 
example,  the  room  thermostat  can  be  represented  as  a  function 
relating  heating  and  cooling  delivery  rate  to  space  temperature,  as 
shown  in  Figure  6.  Similarly,  cooling  coil  reset  controls  can  be 
modeled  as  a  relationship  between  outside  or  zone  temperature 
and  coil  discharge  temp)erature.  An  accurate  secondar>'  system 
model  must  ensure  that  all  controls  are  properly  represented  and 
that  the  governing  equations  are  satisfied  at  each  simulation  time 
step.  This  usually  creates  a  need  for  iteration  or,  alternately,  for 
use  of  values  from  an  earlier  solution  point. 

The  controls  on  space  temperature  affect  the  interaction  be¬ 
tween  loads  calculation  and  secondary  system  simulation  (sec 
Figure  5).  A  realistic  model  might  require  a  dead  band  in  space 
temperature  (Figure  6),  in  which  no  heating  or  cooling  is  called 
for;  within  this  range,  the  true  space  sensible  load  is  zero,  and  the 
true  space  temperature  must  be  adjusted  accordingly.  If  the  ther¬ 
mostat  has  proportional  control  between  zero  and  full  capacity 
(Le.,  over  a  throttling  range),  the  space  temperature  will  rise  in  pro¬ 
portion  to  the  load  during  cooling  and  fall  similarly  during 
heating.  Capacity  to  heat  or  cool  also  varies  with  space  tempera¬ 
ture  after  the  control  device  has  reached  its  maximum  because 
capacity  is  proportional  to  the  difference  between  supply  and 
space  temperatures.  Failure  to  projjerly  model  these  phenomena 
results  in  overestimating  required  energy. 

Integration  of  System  Models 

To  demonstrate  the  approach  to  system  modeling,  the  variable 
air  volume  (VAV)  system  serving  three  zones  is  shown  in  Figure 
8.  For  simpHcity,  the  following  assumptions  arc  made:  (1)  the  space 
temperatures,  sensible  loads,  and  latent  loads  have  been  previously 
determined  by  the  heat  balance  method;  (2)  the  loads  arc  within 
the  capacities  of  the  respective  heating  and/or  cooling  equipment; 
(3)  the  fan  is  a  variable  volume  unit  with  the  fraction  of  nominal 
power  expressible  by  a  second-order  polynomial  in  fraction  of 
nominal  volume;  (4)  the  cooling  coil  discharge  temperature  is 
scheduled  linearly  with  the  temperature  of  the  warmest  zone;  and 
(5)  the  outside  air  quantity  is  fixed. 
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Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-NEUSTROM-BREDSOM 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
EXISTING  SYSTEMS 
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SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

.  Heating  Load 

-  Cooling  Airflow 

----  Heating  Airflow 

Design 

Cap. 

Hours 

Hours 

Capac i ty 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Load 

(Ton) 

(X) 

(Btuh) 

<X) 

(CfB) 

(X) 

(Cfm) 

<X) 

0  - 

5 

62.9 

50 

4,385 

-890,475 

43 

3,599 

17,334.2 

0 

0 

0.0 

0 

5  - 

10 

125.8 

0 

0 

-1,780,949^ 

8 

699 

34,668.5 

0 

0 

0.0 

0 

10  - 

15 

188.7 

5 

405 

-2,671,424 

11 

902 

52,002.7 

0 

0 

0.0 

0 

15  - 

20 

251.6 

9 

757 

-3,561,899 

10 

826 

69,336.9 

0 

0 

0.0 

0 

20  - 

25 

314.5 

3 

273 

-4,452,373 

8 

678 

86,671.2 

0 

0 

0.0 

0 

25  - 

30 

377.4 

4 

382 

-5,342,848 

7 

608 

104,005.4 

0 

0 

0.0 

0 

30  - 

35 

440.3 

6 

537 

-6,233,322 

5 

430 

121,339.6 

0 

0 

0.0 

0 

35  - 

40 

503.2 

5 

417 

-7,123,798 

4 

298 

138,673.9 

0 

0 

0.0 

0 

40  - 

45 

566.1 

4 

349 

-8,014,272 

4 

317 

156,008.1 

0 

0 

0.0 

0 

45  - 

50 

629.0 

4 

323 

-8,904,748 

0 

0 

173,342.3 

0 

0 

0.0 

0 

50  - 

55 

691.9 

2 

196 

-9,795,222 

0 

0 

190,676.6 

0 

0 

0.0 

0 

55  - 

60 

754.8 

3 

264 

-10,685,697 

0 

0 

208,010.8 

0 

0 

0.0 

0 

60  - 

65 

817.7 

2 

171 

-11,576,172 

0 

0 

225,345.0 

0 

0 

0.0 

0 

65  - 

70 

880.6 

1 

109 

-12,466,646 

0 

0 

242,679.3 

0 

0 

0.0 

0 

70  - 

75 

943.5 

2 

172 

-13,357,121 

0 

0 

260,013.5 

57  4 

,985 

0.0 

0 

75  - 

80 

1,006.4 

0 

20 

-14,247,597 

0 

0 

277,347.7 

22  1 

,939 

0.0 

0 

80  - 

85 

1,069.3 

0 

0 

-15,138,071 

0 

0 

294,682.0 

9 

784 

0.0 

0 

85  - 

90 

1,132.2 

0 

0 

-16,028,546 

0 

0 

312,016.2 

2 

196 

0.0 

0 

90  - 

95 

1,195.1 

0 

0 

-16,919,022 

0 

0 

329,350.4 

2 

216 

0.0 

0 

95  - 

100 

1,258.0 

0 

0 

-17,809,496 

0 

0 

346,684.7 

7 

640 

0.0 

0 

Hours 

Off 

0.0 

0 

0 

0 

0 

403 

0.0 

0 

0 

0.0 

0  8 

12 


! 

i 
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OA  FORM  Apr  IB 


MAUA6rte-MENT  AoNrp.oL_L_ER. 

Pf:^u^  ^g:^OM^£MOATlONi^  B'/  U<^A  |kli?TAU- 

A  H (si  TWv5 

EsieKA’^  Pi_AwT  Fc:r~  Aut®A'(At\A  ^OslTf^oL^ 

ITOH^nJ  FSiA  Ar>ip  MOKi  (TA>I^.I  M  Gr.  TUri 
t^^OL-D  &€::  lUTBrA.PAce-p  W>l(Tl4  TH&  &X.l^rihi6  EMo 

IhJ'bT'AAAl  NcS,  A 

NA  am  A  '4'Tt.Wl  Pt/iLA  "T*l  hA\6. 

c^P£(AAr^i2-  >4ouLD  be  eLlMlMAT£-P, 

Or4  AC^T  Fi6UiA6.‘=;a  Fg-OM  T4£  U4?£f^ 

Tf4e  sloM  AMNUM-  ?4E.AAA|2-(M4^ 

1^  1^30,000  ppa^  &EK10P»T^. 

lU  o(2-p£(A  To  Iw1tH!APAA€  141114  t4e.  E.Kl6TlM<4 

AsAt>  Fbir^T* 

PF04^AMrV\j/M  Gh  lb 


ANKJUAu  12^uUA(A  ^A'JiMGdS?  -  MoM 

3a> j asoo  +  ^oc>o  ”  coo  /HV- 
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DA  FORM  B41S4,  Apr  « 


BOILER  STACK  ECONOMIZER 

Ivi^TAUU  eoluB-R.  ^T{kC.\<^  £^t-loHlz.E,ie  id  EA<Ot4 

Td6  0><olUE-|2.  'Tt-lE 

g,(^t4(:>HiZ,Ei2.^  kJIUL-  M^ED  "K?  P^E^E^T  THE 
^lUEiZ  FEEDKIAtEIZ.  Ff2oH  'T"0 

PEPEfiPIlJ'^  <Pd  TdE  L^AD'  EA^M  BolL-EI^  HAS 
A  ^PA^ITW  oF  k1b»H- 

FE-PE  TEHPE'&A'TPFEt*  iHEIEE  tAAeU  FApH 

U:><^  ^HeET^  PlZcVlPED  B>^  the  “EHEl^G'f  rLAdt 
i?PEt2.ATlH<^  PEJ2.‘b^ddEL^  4Av/ig6S»  AEE  <:SAUsl/LATED 
EA^EP  ^d  the  flue  iSA9  lE^iT  TEHPE^TUtLE^. 

AUp  THe  HiUiHl/H  <rrALH  teHPeRAtu^e  <=^f  ^4^  "F 
HEA^UI^F.D  T^D  P|2-£s/Ei4T  .  LodPEd'bATlOH  id 

TdE 

EoILEP.  BA-tEL^AD  c^ipEP-ATlOkl  lE  APPEP  A'E  A 
l:oUETaUt  LA)AD  T2>  THE.  dEATld6 

bCilUEl^  L<oAP'.  THE  EAbEU^AP, 
Atpdbl^Tl'd^?  OF  Domestic  H^^^T  iHATE-d.,4TBElU2£P- 
AdP  LlTAHEd  E^'UlPHEldT  IS  EsTIHATEP  AT  \b/W^ 

THe  feoluEiS.  AHHUAL  DPEdAriod  AT  PAPTIAP  L0<^D 
1^  LEFLEOTEP  EY  THE  "SsTST^H  UoAP  PIZcjFILE  -T^>TAH^" 
PUtPuT  EEP^d.T  F12oh1  tHE  tPAAE  FUdb  <i5F  TH^ 

E^I^TlldLi  BLILPiH^?^?  ^E(2.\/ED  EH  THE  EldEP<<^T  pLAd  l 

tHE  PLiHAiZY  BoiLEtl  Adp  l  PEdTlOAu  ^TAdb eY 
BoILEIA  AG.E  UE>£0  AL.TB2.dAr Eld,  THE.  SWld-L^E. 

A|Z.£  tHeAEFPAE  LALei^LArE.P  EAEEp  p>d  THE 
^pPE(2AT16iJ  ^F  I  E<5’1l-EP.  bUT  THE  OP'bT  ^F  BotH 
aLL>dPH |3EdS  IS  idLLuPEP. 
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TUB  goiUEJt  ^<pUoMlZ.ee.  UA'b  Ar-\ 

AUToMATLO  ^sCCTT  ^(2>U0£(2.  and  t^O  07146^ 

^se^oiie-iM^  ^UEtuueD 
MAII4TEN ANCe.  -n4eP>EFO^  sic  ITVAlNTEMAfv^CE 

^S-r  DIFF&I2-EKIAE  IS  TA^EN  iNtD  A<XC0MT, 
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hl^ATlU^ 

BASE-L^P 

TcrrM-. 

% 

hleAT 

U?^P 

H&M 

HbVl 

6oiu£|fi 

L-Ob^D 

gciLEie 

^AP/i2;rrf 

grmMi«\o^ 

1 _ _ _ 

eu)  vt  lo’ 

915 

744$ 

64*60 

69 

5oo 

6q(  ^4p 

\4-6 

loco 

744^ 

0446 

45 

3oo 

44400 

lo2.5 

7445 

&470 

45 

1  3(^)0 

^13 

7445 

6496 

15 

Soo 

(>5^9  0? 

lo3 

lol5 

7445 

S57^ 

15 

1  aoo 

3c>j9co 

loS 

1 1 

744$ 

0545 

16. 

610 

3456^0 

ll^& 

7445 

©570 

6 

310 

54,^00 

^1 

llS^ 

1445 

699  5 

167 

3>lO 

1171^ 

14^ 

ins 

.  7445 

©Colo 

llo 

1 4-65 

1‘lco 

744s 

©6*45 

16? 

610 

46.710™ 

1^5 

12-2-S 

.  744s 

©Oslo 

16> 

310 

U>'Z 

I'LSo 

144S 

©Cc?9  9 

1(9 

610 

|1,e4o 

[1^9 

960 

7  445 

6S4S 

15 

3oc? 

4-9^  5<Po 

3^4 

744s . 

644-1 

15 

Ico 

/ 1 6,  200 

ifOO 

loAl.^ 

744s 

6464,4? 

15 

|6o,coo 

loBl.  4 

7445 

6537.4 

a5 

300 

136?,  3o<::> 

1193 

744S 

6576 

16 

310  ' 

5cc^o 

&,o7.4 

744s 

^467-4 

16  i 

3<oO 

9  Cp  llo 

n"i 

■zoe^.  3 

7445 

4526,4 

16 

360 

6.3/710 

a-H 

744s 

4S74 

19 

370 

00,140 

&\5 

7445 

1014.6.S 

60  i 

3>76 

3o5>25 

UM^ 

bCo[l,U 

7445 

1 

53 

44o 

1^7,  44o 

61fe  i 

4516 

7445 

I14t^7 

66? 

46>o 

16.5,  e>So 

896 

94^4.3 

744$ 

17'&7/,3 

36 

510 

437, 360 

419  ! 

7445 

13775.7 

41 

55o 

l6?o  i5o 

^a.1 

1235. 1 

7445 

14.42c.  1 

44 

6?o^ 

133,705 

8c>/ 

51SI.5 

9^44 

7445 

7446 

15564.5 
1(0  464 

47 

49 

<bCpO 

loo 

H6,60c^ 
6?5?  \oo  1 

r<:^TAL _ 
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An  N  U 

'32-2.'^  „ 


ANnIUA/ 

O  i  ^ 


E  Nl  £t2  <25^-/  ‘3*^'^  '<  M  <2  S 

t  o  ^  b'n-'  "  1  •  2if  X I  o”  ^Tu  j  ^'\  Ur 


-  PouuAE 
H6F  2^.7 


-  3  ( 3  2_  H  CF 
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SENT  BY: 

r**STOMeR 

Bi^oosofl 

PkOPOSAL  322—10380—0—0 
RUH  OO 


4-22-31  •.10:45AM  :  DIVISION  FINTUBE- 


kentube: 

4190  B.  ELWOOD 
TULSA «  OKLAHCMHA 


OVERALL  PERFtMWAhCE 


printed  04/19/91 
TIME  1<^  HRS  48  MINS 

OUST,  reference 

■nmmmn  Army  Hospi  t* 

TRvIKJ 

CYLINDRICAL  FUEL  ECONOMIZER  MODEL  511240 

Bo\ue.f^  Ei^CtNloMlI&S  overall  CONSTRUCTION 


COUNTER  CURRENT  FLOW 

FLUID  CIRCULATED  IN  TUBES  IS  WAT^ 

L-itTAT  pvPHmNGED  1941131“  D1,./HR 

M  ^r^Al  5.646  BTU/HR-SCri-F 

LMTD  ^ 


VERTICAL  0A3  FLOW 
DIMENSIONS  _ 

DIM  A  t HEIGHT)  e'-^/4 
DIM  U  (IWZ  C-C)  S'-l  1 
DIM  C  (DIAMETER) 5 '-0  1 
drawing  no  U-  6 

SOOT  BLOWERS  ARE  BLilLT  IN 
nozzle  size  ‘^•0 

SURFACE  AREA 
LIOUID  WEIDHl 


/73, 


604. 


/4" 

/2" 


IN 

SQF 

LB 

LB 


PERFORMANCE  SPECIFICATIONS 

tube  side  gas  side 

*  Hk 

❖  • 


FLOW  RATE 

*  temp  in 

(  TIP  OUT 
.  RES  IN 
PRES  DROP* 


23000.  27489- 

225.0  550.0 

304-0  299.4 

400.0  PSXG  14.7 
.0)  9-0  PSI  -45 


LB/HR 
DEO  F 
DEG  F 
PSIA 
IN  WATER 


CONSTRUCTION  SPECIFICATIONS 
TUBE  SIDE 


DESIGN  PRESSURE 
TEST  pressure 
design  temperature 
tube  outside  dia 

MATERIAL 

fin  thickness 
PITCH 
material 
insulation 

MATER  I  Al.- 
THICKNEKS 


•i-75. 

PSI 

263. 

PSI 

700. 

DEG 

2.000 

IN 

C/SIL 

lii 

.060 

4.00 

I"  If- 

C/S‘IL 

mineral  wt 
2-0  IN 


NUMBER 


PARTIAL  LOAD  EVALUATION 

TEI'IPERATURES 

PRESSURE 

DF<OF' 

TOTAL  ■ 

FLUID 

HEAT 

TRAHSFERI 

(DEG.  F) 

CIRniM  ATED 

TUBE!.  .b^l6LL 

IhILET  •  «  OUTLET  JNLET  «  .OUTLL  V 

tube. .shell 
(PSI)  (W.G.) 

(LBS/HR) 

'CUBf:! .SHELl. 

BTU/HR 

225.0 

286. 4  461.0 

266.8 

•3-7  -Z 

r9  *1 

-7  19000.  l'/925. 

— ®7  730*0.  Q72*^  ^ 

9305 .1. 
37545 

220-0 

276.0  409.0 

244.0 

•  9  ml 

i 
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4-22-91  ; 10:45AM 


DIVISION  FINTUBE-' 


^  ^  -r  _  J 


Kentiibe  DviioiPiGii 

FflBi  BBDnonnnp 


^OlUE-’i  ^TAvCt-  I  7PS^ 


RFWN  FLG.  FEEDWATER 
CONNECUONS 


\ 

CD 

) 

/ 

7 


2-  NPT  MALE  CONN, 
FOR  ROTARY 
SOOTBLOWER 


QAS  OPENING  OIA. 
TO  BE  SPECIFIED  BY 
CUSTOMER 


2“  thick 

MINERAL  WOOL 
INSULATION 


COnnUGATED 
OUTER  CASING 


SUPPORT  FEET 


GAS  ^  FLOW 


SEE  performance  DATA  SHEET 
FOR  DIMENSIONS  AND  SIZE 
OF  FEEDWATER  CONN’S 


Tr«n«  Air  Conditioning  Econonlcs 

By:  HASSAOLZA-lCSOSTlIOff-BJIEX^GM 

STSTIM  TOTALS  LOAD  PSOFILS  -  ALTWHATIVl  1 


V  600 
PACE 


SYSTEM  LOAD  PEOFILB 

I-I<^6PITAI- 


SystM  Totols 


Porcont 

Cooling  Lood  — ^ 

Hooting  Lood 

— 

Doslgn 

Lood 

Cop. 

(Ton) 

Hours 

(«) 

Hours 

Copoelty 

(Btuh) 

^urs 

{«) 

Hours 

0  - 

5 

62.4 

26 

1.560 

-.904.391 

43 

3.599 

5  - 

10 

124.8 

0 

0 

-1.808.782 

9 

743 

10  - 

15 

187.1 

7 

405 

-2.713,174 

10 

815 

15  - 

20 

249.  S 

12 

713 

-3.617.565 

8 

676 

20  - 

25 

311.9 

6 

347 

-4.521.956 

7 

578 

25  - 

30 

374.3 

6 

382 

-5.426.347 

10 

858 

30  - 

35 

436.7 

7 

445 

-6.330.738 

6 

473 

35  - 

40 

499.1 

8 

479 

-7,235.130 

3 

221 

40  - 

45 

561.4 

6 

333 

-8.139.521 

4 

301 

45  - 

50 

623.8 

6 

330 

-9.043.913 

1 

93 

50  - 

55 

686.2 

4 

225 

-9.948.304 

0 

0 

55  - 

60 

748.6 

4 

244 

-10.852.696 

0 

0 

60  - 

65 

811.0 

3 

151 

-11.757.088 

0 

0 

65  - 

70 

873.3 

2 

129 

-12.661.477 

0 

0 

1 

o 

75 

935.7 

3 

192 

-13.565.869 

0 

0 

75  - 

80 

998.1 

0 

0 

-14.470.261 

0 

0 

80  - 

85 

1.060.5 

0 

0  ! 

-15.374.653 

0 

0 

85  • 

90 

1.122.9 

0 

0 

-16.279.044 

0 

0 

1 

o 

95 

1.185.2 

0 

®  ! 

-17.183.436 

0 

0 

95  - 

100 

1.247.6 

0 

0  i 

-18.087.826 

0 

0 

Hours 

Off 

0.0 

0 

2.825  ’ 

0 

0 

403 

—  cooling  Alrfloo -  - Hooting  Airflow  — 


CSD. 

(Cfn) 

Hours 

it) 

Hours 

cop. 

(cfn) 

Hours 

it) 

Hours 

17.34S.3 

0 

0 

0.0 

0 

0 

34.690.7 

0 

0 

0,0 

0 

0 

52.036.0 

0 

0 

0.0 

0 

0 

69.381.3 

0 

0 

0.0 

0 

0 

86.726.6 

0 

0 

0.0 

0 

0 

104.672.0 

0 

0 

0.0 

0 

0 

121.417.3 

0 

0 

0.0 

0 

0 

138.762.6 

0 

0 

0.0 

0 

0 

156.108.0 

0 

0 

0.0 

0 

0 

173.453.3 

0 

0 

0.0 

0 

0 

190.798.6 

0 

0 

0.0 

0 

0 

208.143.9 

0 

0 

0.0 

0 

0 

225.489.3 

0 

0 

0.0 

0 

0 

242.834.6 

0 

0 

0.0 

0 

0 

260,179.9 

57 

4.954 

0.0 

0 

0 

277.525.3 

22 

1.970 

0.0 

0 

0 

294.870.6 

9 

792 

0.0 

0 

0 

312.215.9 

2 

188 

0.0 

0 

0 

329.561.2 

2 

216 

0.0 

0 

0 

346.906.6 

7 

640 

0.0 

0 

0 

0.0 

0 

0 

0.0 

0 

8.760 

13 
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TraM  liir  Cooditio«Uj»g  tconcalca 
Bft  MiSSMiaJ^IVCOSTIIOn-lllSOa^ 


SYSTIH  Toms  UM  ntOTlU 
^XMO  «y»TPt» 


V  600 

PAOS 


TSTBH  LOAD  PKOPZLB 

<;30A(2.t^6> 


Systaa  Totals 


_ _  airflou 

,, _  — 

■sating 

Poresat 

Cooling  Load 

"  ’ 

- - 

Dosiga 

Cap. 

■ours  1 

Sours 

Capaeitr  1 

tours 

■ours 

Cap. 

■ours 

Hours 

Cap. 

Load 

(Too) 

(8) 

(Stub) 

(8) 

(Cfu) 

(8) 

(Cfu) 

0  - 

5 

5.4 

12 

337 

-49«749 

47 

1.882 

1.926.4 

0 

0 

0.0 

5  - 

lO 

10.7 

8 

245 

-91.497 

10 

394 

3.852.8 

0 

0 

0.0 

10  - 

15 

16.1 

11 

321 

-137.246 

15 

600 

5.779.2 

0 

0 

0.0 

15  • 

20 

21.5 

9 

262 

-182.994 

11 

456 

7.705.6 

0 

0 

0.0 

20  - 

25 

26.8 

3 

91 

-228.743 

7 

292' 

9.632.0 

0 

0 

0.0 

25  - 

30 

32.2 

9 

276 

-274.492 

4 

177 

11.558.4 

0 

0 

0.0 

50  • 

35 

37.6 

4 

122 

-320.240 

5 

217 

13.484.8 

0 

0 

0.0 

35  <- 

40 

43.0 

5 

155 

-365.989 

0 

0 

15.411.2 

0 

0 

0.0 

40  • 

45 

48.3 

10 

303 

-411.738 

0 

0 

17.337.6 

0 

0 

0.0 

45  - 

50 

53.7 

2 

60 

-457.486 

0 

0 

19.264.0 

0 

0 

0.0 

50  • 

55 

59.1 

5 

154 

-503.235 

0 

0 

21.190.4 

0 

0 

0.0 

55  * 

60 

64.4 

5 

154 

-548.983 

0 

23.U6.8 

0 

0 

0.0 

60  - 

65 

69.8 

3 

91 

-594.732 

0 

25.043.1 

0 

0 

0.0 

65  - 

70 

75.2 

3 

92 

-640.481 

0 

0 

26.969.5 

0 

0 

0.0 

70  - 

75 

80.5 

4 

124 

-686.229 

0 

0 

28.895.9 

0 

0 

0.0 

80 

85.9 

3 

93 

-731.978 

0 

0 

30.822.3 

0 

0 

0.0 

85 

91.3 

1 

31 

-777.726 

0 

0 

32.748.7 

0 

0 

0.0 

90 

96.6 

0 

0 

-823.475 

0 

0 

34.675.1 

o 

0 

0.0 

90  - 

95 

102.0 

0 

0 

-869.224 

0 

0 

36.601.5 

0 

0 

0.0 

95  - 

100 

107.4 

0 

0 

-914.972 

0 

0 

38.527.9 

100 

8.760 

0.0 

Hours  Off 

0.0 

0 

5.849 

0 

0 

4.742 

0.0 

0 

0 

0.0 

(«) 

0 

0 

0 

0 

0 

o 

o 

o 

0 

o 

o 

0 

0 

0 

o 

0 

0 

0 

o 

0 

o 


0 

0 

0 

0 

0 

o 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

0 

8,760 


(; 
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Tr«o«  Air  Coadltloolag  Coockoalca 
tr:  wn^AraxA-wrosTHH  ■kojow 


V  (00 
PA0S 


SYSTIM  Totmu  LOAD  raOTZU  -  ALTXXRATXVI  1 

zxzsTzuo  STAiawa 


6AJi|Z.AC4C^ 


9ftmm  Totals 


_ _ 

D««lga 

C«9.  Oours  Boors 

Copadtr 

tomd 

(Ton) 

<«) 

(Ituh) 

W 

0  - 

S 

2.4 

12 

495 

-24.995 

19 

297 

5  - 

10 

4.9 

11 

453 

-49.999 

9 

149 

10  • 

15 

7.3 

15 

921 

-74.994 

9 

130 

IS  • 

20 

9.9 

6 

319 

-99.979 

12 

213 
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(dry) 


FIGURE  1-1 .  Relationship  between  boiler  excess  air  and  stack  ga 
concentrations  of  excess  oxygen  (O2)  and  carbon  dioxide 
(CO2)  for  typical  fuel  compositions. 
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FIGURE  5-1 .  Stack  gas  losses  (total  of  dry  flue  gas  plus  moisture 
in  air  plus  moisture  in  flue  gas  due  to  the  combustion  of 
hydrogen  in  the  fuel)  as  a  function  of  stack  temperature  and 
excess  O2  for  natural  gas  fuel. 
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COST  ESTIMATE  ANALYSIS 
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OBJECTIVE 


The  objectives  of  this  project  are  as  follows: 

To  install  boiler  stack  fuel  economizer  on  each  boiler  stack 
to  preheat  the  feedwater  to  the  boilers  and  reduce  the  fuel 
consumption  required  to  heat  the  water  within  the  boilers. 

Upgrade  the  existing  boiler  combustion  and  management  controls 
which  will  result  in  lower  energy  consumption  and  increased 
boiler  efficiency. 

Install  variable  frequency  drives  on  the  boiler  induced  draft 
fans  to  save  electrical  energy  and  provide  better  air  volume 
control. 


.  . 

functional  requirements  summary,  PDB-1 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility 


Telecommunications  system  coordination  with  USACC  and  authorization  for  exceptions 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 


Assignment  of  airspace 


Economic  analysis  of  alternatives 


Approval  for  new  starts 


International  balar>ce  of  payments  (1BOP)  coordination  with  U.S.  European  command  and 
N  ATO^verseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates) 


Impact  on  historic  places^n  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria 


Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 


Required  completion  date 


Other  Special  Considerations  (List  and  number  items) 


=  QC  •  t 

CT  -  “2 

w  O  O  « 

(r  Z  K  Q 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  Item  is  relevant  and  is  required  for  this  project. 
Enter  “NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 


.A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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Comment 

Attached 


B.  SITE  DEVELOPMENT 


B- 1  I  CofWJitation  th«  Di^rlct  Offico  to  dotermino  and  avaluate  Aood  plain  hazaixte 


Preparation,  submission,  and/or  approval  of  new 

General  Site  Plan  _ _  _  _ 

Annotated  General  Site  Plan 
Sketch  Site  Plan 


Facilities  Requirements  Sketch 


Preparation  of 
Site  Survey 


Subsoil  Information 


Approval  by  Oopartmant  of  Defanie  Exploiive  Safety  Board  (006S61  for  Safety  Site  Plan 


Other  Site  Development  Considerations  (List  and  number  Items) 


*  ^ 

•  §  l| 

flo  •  £  a 

o  •  o  ^ 
flC  Z  I  t-  o  o  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«v»nt  or  no  information  to  com* 
municat®.  Entar  "R**  if  itam  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Sipnificant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  ~  Significant  information  is  In  an  existing  docu¬ 


ment  which  is  attached. 


♦by  whom  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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Document 

Attached 


C.  ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  programs  and  requirements 


Evaluation  of  existing  facilities  (including  degree  of  utilization) 


Approval  for  removal  and  relocation  of  existing  useable  facilities _ _ 

Evaluation  of  off-post  community  facilities  _  _ 


Storage  and  maintenance  facilities  (including  nuclear  weapons) _ _ 

Coordination  hospitals,  medical  and  dental  facilities  ¥vith  Surgeon  General 


Coordination  of  aviation  facilities  with  FAA _ 

Coordination  air  traffic  control  and  navigational  aids  with  US  ACC 


Tabulation  of  types  and  numbers  of  aircraft _ _ _ 

Evaluation  of  laboratory,  research  and  development  and  technical  maintenance  facilities 


Coordination  chapels  with  Chief  of  Chaplains _ _ _ _ _ 

Review  food  service  facilities  by  USATSA  _ 


Automated  data  processing  system  or  equipment  approvals-cost  analysis  when  ADP  and/or 
communication  centers  not  co-located  with  related  facilities 


Coordination  postal  facilities  with  U*S.  Postal  Service  Regional  Director  _ _ 


Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L)  _ _ 


Tenant  facilities  coordination  with  installation  where  sited 


Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition -review  by  OOESB  (See 
also  Item  B^) 


Analysis  of  deficiencies  _ _ _ 


Consideration  of  alternatives  _ _ _ 


Determination  whether  occupants  will  (nctude  physically  handicapped  or  disabled  persons _ 

As-build  drawings  for  alterations  or  additions _ _ _ _ _ _ 

Availability  of  Standard  Design  or  site  adaptable  designs _ _ _ 

Other  Architectural  &  Structural  (List  and  number  items) 


I  ?  1 

OC  •  t 

O’  5 

So  o  « 

OC  z  HQ 


S  c  *2 
E 

•  lx 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  “R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ _ 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
6  --  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 
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D.  MECHANICAL.  ELECTRICAL.  &  imLITY  SYSTEMS 


*  ? 

.  11 

ffi  •  C  « 


Fuel  coniiderations  end  con  comperison  enelytts _ 

Energy  requirements  eppritsal  (ERA) _ 

Conformance  with  DOD  Energy  Reduction  requirements 


Evaluation  of  existing  and/or  proposed  utility  systems _ 

Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  If  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  Is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


♦by  whom  (Check  and  intert  appropriate  letter) 


A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist 


DA  FORM  5023-D-R,  Feb  82 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assessmant  _ 


El  A  conclusions  requirt  Environmental  Impact  Statement 


Determination  of  health,  environmental  or  related  hazards.  Assistance  to  determine  existence  of  any 
health,  environmental  or  related  hazard  may  be  requested  from  Aberdeen  Proving  Ground,  MO  21010. 
the  Office  of  the  Surgeon  General,  Attn:  OASG-HCH  (Army  Environmental  Hygiene  Agency) 


E-4  Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 


Corrective  measures  associated  with  Environmental  Impact  Statements  or 
assessment—list  separately  and  evaluate. 


•  I  - 

•  §  l| 

“8  E  S 
o  •  o  ^ 
H-  Q  0< 


Other  environmental  considerations  <list  and  number  hems) 


REQUIRED  OR  NOT  REQUIRED  -  Not  r«l«v«nt  or  no  Information  to  com¬ 
municate.  Enter  "R"  If  item  is  relevant  and  is  raqulred  for  this  project. 
Enter  *"NR"  If  item  Is  Irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  Information  is  In  an  existing  docu¬ 
ment  which  is  attached. _ 


*BY  WHOM  ICheck  and  insert  appropriate  letter) 


A  -  OF  AE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circumstance  e>^iected  to  increase  cwts  beyond  applicable 
area  averages  _ _ 

Constmction  phasing  requirements _ _ _ _ 

Functional  Rippoft  equipment  (mechanical  el#ctricaU  structural,  and  «curity)  to  be  built  in 

Equipment  in  place  and  ju$tifk:ation _ _ _ _ _ _ _ 

Other  equipment  and  furniture  (O&MA,  OPA)  and  costs _ _ _ _ _ _ 

Special  studies  and  tests  (hazarc^  analyse,  compatibility  testing,  new  technology  toting,  etc.) 

Type  of  construction  (permanent,  temporary,  semt-permanent) _ _ 

Government  furnished  equipment  (quantities,  procurement  time,  availability 

and  special  handling  and  storage  requirements).  Funds  used  for  procurement. _ _ 


Other  special  considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  r*l«v»nt  or  no  information  to  com- 
municata.  Enter  *'R"  if  item  is  ralavant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  sourca. 

COMMENT  ATTACHED  -  Significant  information  summarised  or  explained 
end  attached. 

DOCUMENT  ATTACHED  -  Si®nificant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


♦BY  WHOM  (ChAck  and  insert  appropriate  letter) 


A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-A-R,  Feb  82 
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B.  SITE  DEVELOPMENT 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes  _ 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 

Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 


DemoH tion/retocatlon  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 


Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

Landscape  considerations 

Protection  of  existing  vegetation 

stockpile  topsoil 


Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  *'R'*  if  item  it  relevant  and  it  required  for  thit  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  thit  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  it  in  an  existing  docu¬ 
ment  which  is  attached. 


*8Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical 

a  checklist 

DA  FORM  5024-B-R,  Feb  82 


C.  ARCHITECTURAL  &  STRUCTURAL 


Vibration-producing  equipment  requiring  isolation 

Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 


Protective  shelter  evaluation  and  resistant  design  criteria  (conventional /nuclear  blast  and  radia¬ 
tion,  chemical/biological) 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 

Designation  and  strength  of  units  to  be  accommodated _ 

Requirements  and  data  for  special  design  projects 


Unusual  floor  and  roof  loads  (safes,  equipment) _ 

Security  features  (arms  rooms,  vaults,  interior  secure  areas) 

Other  Architectural  &  Structural  (List  and  number  items) 


*  ^  ^ 

.£  c  -q 

.§  l| 

OD  «  §  S 

O  «  o  5 

I-  Q  O  < 


REQU»R6D  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  conn- 
municate.  Enter  “R”  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦by  whom  (Check  and  Insert  appropriate  letter) 


A  -  OFAE 
6  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

£  _  Other  (Check  Comments  Attached  and 


technical  data  checklist 


DA  FORM  5024-C-R,  Feb  82 
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D.  MECHANICAL,  ELECTRICAL,  &  UTILITY  SYSTEMS 


special  mechanical  requirements  or  considerations  (elevator,  crane,  hoist,  etc.) 
Special  peak  usa9e  periods  and  peak  leveling  techniques 


Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 


Plumbing— availability,  general  system  type  and  characteristics  (proposed  and/or  existing,  incl. 
compressed  air  ar>d  gas) 


Heating-availability,  general  system  type  and  characteristics  (proposed  and/or  existing) 


Ventilating,  air  condition/refrigeration— availability,  general  system  type  and  characteristics  (pro¬ 
posed  and/or  existing) 


Electrical— availability,  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  and/or  existing) 


Water  supply/waste  treatment-availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 


Energy  requirements/fuet  conversion  (sources,  availability,  toads,  types  of  fuel,  etc.) 


Solar  energy  evaluation 


Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  informetion  to  com¬ 
municate.  Enter  **R'*  if  item  it  relevant  end  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Informetion  needed  but  not  currently  available. 
Enter  code  for  informetion  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  Informetion  is  In  an  existing  docu- 
ment  which  is  eneched. 


^BY  WHOM  (Check  end  insert  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-D-R,  Feb  82 
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Document 

Attached 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  and  solid  waste  disposal  criteria 


Other  Environmental  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  **R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  Is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Signiftcent  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  Information  is  in  an  existing  docu¬ 
ment  which  it  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 


DA  FORM  5024-E.R,  Peb  82 


Comment 

Attached 


F.  FIRE  PROTECTION 


F-1  Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc.) 


Other  Fire  Protection  Considerations  (List  and  number  items) 


.E  c  "o  E  TJ 

.E  IS  |£ 

Ss  1%  as 

o  «  o  ^  o 
HO  O  <  O  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  ralavant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  proiect. 
Enter  ‘"NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu- 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  Insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  ->  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 


DA  FORM  5024-F-R.  Feb  82 
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TOTAL  THIS  SHCfT 
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4.  BOILER  BURNERS /MODULAR  BOILER 


litPf^OUUCED  AI  GOVtf^NMtNl  BXPtNSt 


1.  COMPONENT 


3.  INSTALLATION  AND  LOCATION 

4.  PROJECT  TITLE 

Fort  Riley 

Kansas 

ECIP 

Boiler  Burners /Modular  Boiler 

5.  PROGRAM  ELEMENT 

6.  CATEGORY  CODE 

7.  PROJECT  NUMBER 

8.  PROJECT  COST  ($000) 

510  10 

40477 

580 

ARMY 


FY  19  95  MILITARY  CONSTRUCTION  PROJECT  DATA 


2.  DATE 

19  APR  1992 
14  APR  1992 


9.  COST  ESTIMATES 


ITEM 

U/M 

QUANTITY 

UNIT 

COST 

COST 

($000) 

PRIMARY  FACILITY 

468 

Bldg  610  ECIP  Mod 

BD 

1 

75,606 

(76) 

Bldg  620  Mod 

BD 

1 

59,236 

(59) 

Bldg  621  Mod 

BD 

1 

46,584 

(47) 

Trench  &  Backfill 

LF 

1,200 

3.48 

(4) 

Regulating  Stations 

EA 

2 

2,080 

(4) 

Test  &  Balance 

EA 

17 

210.00 

(4) 

High  Turndown  Boilers 

EA 

1 

274,272 

(278) 

SUPPORTING  FACILITIES 

29 

Design  Cost 

LS 

(29) 

ESTIMATED  CONTRACT  COST 

497 

CONTINGENCY  PERCENT  (10.0%) 

50 

SUBTOTAL 

547 

SUPERVISION,  INSPECTION  &  OVERHEAD  (6.00%) 

33 

CATEGORY  E  EQUIPMENT 

(0) 

TOTAL  REQUEST 

580 

TOTAL  REQUEST  (ROUNDED) 

580 

INSTALLED  EQUIPMENT-OTHER  APPROPRIATIONS 

(0) 

10.  DESCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  project  will  include  installing  modular  high-efficiency,  gas-fired  boilers 
for  building  heating  and  heating  of  domestic  hot  water  in  Buildings  610,  620 
and  621  and  high-efficiency,  gas-fired  burners  in  the  energy  center  boilers 
with  high-turndown  ratio  for  capacity  modulation.  The  project  will  include 
all  required  flues,  piping,  water  heaters  with  circ.  pumps,  expansion  tanks, 
electrical  connections  and  demolition  at  each  building. 


11.  REQUIREMENT: 

PROJECT : 

Install  high-efficiency,  gas-fired  boilers  and  associated  equipment  in 
Buildings  610,  620,  and  621,  and  high-efficiency,  gas-fired  burners  in  the 
boilers  in  the  Irwin  Army  Community  Hospital  energy  center  at  Fort  Riley, 
Kansas . 
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1,  COMPONENT 

ARMY 


FY  19  95  military  CONSTRUCTION  PROJECT  DATA 


z.oATe 

19  APR  1992 
14  APR  1992 
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X  INSTALLATION  AND  LOCATION 

Fort  Riley 

Kansas  -  - 

<  project  title 

ECIP 

Boiler  Burners /Modular  Boiler 

S.  rWOJCCT  NU*«ER 

40477 

REQUIREMENT : 

This  project  is  required  to  reduce  the  gas  consumption  caused  by  low  boiler 
efficiencies  and  piping  and  heat  exchanger  losses. 


CURRENT  SITUATION: 

Presently  Buildings  610,  620,  and  621  are  served  with  high  pressure  steam 
generated  at  the  hospital  boiler  plant  and  piped  to  each  building  underground 
thru  manholes  and  expansion  loops.  Steam  pressure  at  each  building  is  reduced 
and  is  utilized  thru  separate  heat  exchangers  to  heat  bui,lding  domestic  hot 
water  and  building  water  for  heating.  The  present  hospital  complex  heating 
requirements  are  served  by  the  two  large  boilers  in  the  energy  center  and 
operate  well  below  their  rated  capacity  during  this  time. 

IMPACT  IF  NOT  PROVIDED: 

Failure  to  approve  this  project  will  result  in  a  continued  greater  consumption 
of  gas  needed  to  generate  the  steam  required  to  heat  the  domestic  hot  water 
and  building  water  for  heating  at  each  building  and  to  handle  the  hospita 
complex  heating  requirements. 

ADDITIONAL : 

This  project  complies  with  the  scope  and  design  criteria  of  CEHSC-FU-M, 

Energy  Conservation  Investment  Program  (ECIP)  Guidance,  that  were  in  effect 
June  1991.  The  project  has  a  Discounted  Savings  Ratio  (SIR)  of  2.40  and  a 
SPB  of  5,0  years.  The  implementation  of  this  project  will  provide  an  annual 
energy  savings  of  28,950  MBTU  and  an  annual  dollar  savings  of  $107,960. 

Project  validation  will  be  through  the  use  of  metering  gas  flow  at  the 
Energy  Plant  boilers  and  Buildings  610,  620,  and  621.  Comparison  of 
total  annual  gas  consumption  along  with  engineering  calculations  for 
electric  consumption  will  be  utilized. 


ESTIMATED  CONSTRUCTION  START:  APR  1995 
ESTIMATED  MIDPOINT  OF  CONSTRUCTION:  OCT  1995 
ESTIMATED  CONSTRUCTION  COMPLETION:  APR  1996 


INDEX:  1992 
INDEX:  2029 
INDEX:  2055 
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S.  INSTALLATION  ANO  LOCATION 

Irwin  Army  Community  Hospital 
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4.  rNOJCCT  TITLE 

Boiler  Burners/Modular  Boiler  (EClP) 

S.  raOJCCT  NUM8CR 
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2.0ATe 
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X  INSTALLATION  AND  LOCATION 

Irwin  Amy  Conununity  Hospital 

Fort  Riley,  Kansas 

<  PROJECT  TITLE 

Boiler  Burners/Hodular  Boiler  (ECIP) 
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BUILDING  610 

BASEMENT  FLOOR  PLAN 
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1.  COMPONCNT 

ARMY 


2.0ATE 

FY 19^ MILITARY  CONSTRUCTION  PROJECT  DATA  ^  qq  , 

i  Sept,  lyyi 


a.  IMSTALLATION  ANO  LOCATION 

Irwin  Army  Community  Hospital 

Fort  Riley,  Kansas 

A  P«OJ€CT  TITLE 

S.  raOjeCT  NUMSEB 

Boiler  Burners /Modular  Boiler  (ECIP) 

BUILDING  620 

BASEMENT  FLOOR  PLAN 


hJc.j.j  MdPC'Ui-Ai?-  t-ilJSii-i- 


BUILDING  621 

BASEMENT  FLOOR  PLAN 


DO 
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INTRODUCTON 


The  existing  boiler  plant  consists  of  two  Babcock  Wilcox 
Boilers  built  in  1955.  Each  boiler  is  rated  at  34,000  Ibs/hr 
generating  125  psig  steam.  The  boiler  operation  is  alternated 
with  one  as  primary  and  the  second  unit  as  standby.  Based  on 
boiler  log  information  available  for  fiscal  year  1990  the 
maximum  demand  for  anyone  boiler  was  in  the  range  of  22,000 
Ibs/hr.  Currently  these  boilers  are  providing  district  steam 
to  Buildings  610,  620  and  621  for  building  domestic  hot  water 
and  building  heating.  With  the  proposal  to  eliminate  district 
steam  to  Buildings  610,  620  and  621,  replace  steam  driven 
chillers  and  recover  waste  heat  for  preheating  boiler  feedwater 
and  building  reheat  it  is  anticipated  the  maximum  demand  will 
decrease  and  the  off-peak  demand  will  decrease  to  a  baseload. 

The  baseload,  consisting  of  domestic  hot  water  for  Building 
600,  sterilizers  and  kitchen  equipment  is  estimated  at  7445 
Ibs/hr.  At  this  rate  the  existing  boilers  will  operate  less 
than  five  percent  capacity  for  most  of  the  year. 

The  TRACE  600  computer  program  was  used  to  model  the  existing 
boilers  with  high-efficiency,  high- turndown  ratio  burners  derated 
to  a  maximum  of  22,000  Ibs/hr.  Since  the  boiler  effeciency  is 
less  at  part  load  than  at  full  load  energy  is  saved  by  more 
closely  matching  the  equipment  size  to  the  load.  Electrical 
energy  is  saved  due  to  the  reduction  of  consumption  by  boiler 
auxiliaries . 
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The  existing  oversized  boilers  operating  at  part  load 
conditions  (new  baseload  approximately  7500  Ibs/hr)  were 
modeled  in  computer  run  T0115080  Alt.  1.  The  new  22,000  Ibs/hr 
high-efficiency  burners  were  modeled  in  computer  run  T0115080 
Alt.  3. 

The  TRACE  600  program  was  used  to  model  Building  610,  620  and 
621  as  they  now  operate  in  T0095080  existing  buildings  combined 
Alt.  1.  The  existing  steam  consumption  is  calculated  based  on 
steam  supplied  by  the  34,000  Ibs/hr  central  plant  boilers  with 
maximum  boiler  efficiency  at  full  load  of  78  percent.  The 
individual  building  operation  with  new  90  percent  efficient 
modular  gas  fired  boilers  is  modeled  in  run  T0095080  Alt.  2. 

The  modular  gas  fired  boilers  in  the  individual  buildings 
reduces  gas  consumption  due  to  higher  boiler  efficiencies  and 
elimination  of  piping  and  heat  exchanger  losses.  Electrical 
energy  is  saved  thru  elimination  of  individual  building 
condensate  pump  and  reduced  central  plant  boiler  auxiliary. 
Manual  calculations  attached  herein  were  performed  to  determine 
savings  due  to  domestic  hot  water  heater  replacement. 

ASSUMMB)  (XlNDmONS 

Heat  exchanger  efficiency  =  80  percent. 

District  piping  losses  =  10  percent. 

Existing  boiler  efficiency  at  full  load  =  78  percent. 

Off-peak  boiler  efficiency  at  full  load  -  85  percent. 

Gas  cost  =  $3.7/mcf 
Electrical  cost  =  $0. 038/kwh 
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Annual  repair  cost  for  existing  36  year  old  boilers  will  be 
reduced  slightly  due  to  new  high-efficiency  burners.  Due  to 
undefinable  conditions  this  savings  will  not  be  included  in 
LCC. 
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LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Riley,  Ks.  reqION  NO.:  _ 

PROJECT  TITLE:  Boiler  Burners /Modular  Boiler  FISCAL  YR.: 
DISCRETE  PORTION  NAME: _ Burners /Modular  Boilers _ 

ANALYSIS  DATE:  4-15-92  ECONOMIC  UFE  15  YEARS 


PROJECT  NO.:  40477 
1995 


PREPARED  RDF 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  484573 

B.  SlOH  $  29075 

C.  DESIGN  COST  S  29075 

D.  SALVAGE  VALUE  -  $ _ 0_ 

E.  TOTAL  INVESTMENT  (1A  +  IB  +  1C  -  ID)  $  542723 


2.  ENERGY  SAVINGS  (  +  )  /  COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


COST 

SAVINGS 

ANNUAL  $ 

DISCOUNT 

FUEL 

$/MBTU/YR(1) 

MBTU/YR(2) 

SAVINGS(3) 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 


223 


28727 

E.  COAL  $ _  _ 


$  2484 

10.77 

$  26756 

$ 

$ 

$ 

$ 

$  103129 

12.02 

$  1239609 

$ 

$ 

A.  ELEC  $  11.13 

B.  DIST  $ _ 

C.  RESID  $ _ 

D.  NG  $  3.59 


F.  TOTAL  _  $ 


3.  NONENERGY  SAVINGS(+)  /  COST  (-) 

A.  ANNUAL  RECURRING  (-1-/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A) 

(2)  DISCOUNTED  SAVING/COST  (3A  X  3A1) 


$  1266365 


$  -1786 

10.67  - 

$  -19057 


NONRECURRING  SAVINGS  (+)  /  COST  (-) 

ITEM 

SAVINGS(+) 

YEAR  OF 

DISCOUNT 

DISCOUNTED  SAVINGS 

Replace- 

COST(-)(1) 

OCCURRANCE(2) 

FACTOR(3) 

(+)  COST  (-)  (4) 

(1)  ment 

$  20665 

1 

.96 

$  19838 

(2)  " 

1!._2QM5  . 

. -  2 

.  .91. 

$  18805. 

(3)  " 

$  20665 

3 

.87 

$  17979 

(4)  TOTAL 

$  61995 

$  56622 

C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (+)  /  COST  (-)  (3A2  +  3BD4)  $  37565 


D.  PROJECT  NONENERGY  QUAURCATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  t  417901 

a.  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

b.  IF3D1  IS  <  3CCALC  SIR  =  (2F5  +  3D1)  /  IE  = _ 

c.  IF  3D1b  IS  =  >  1  GO  TO  ITEM  4 

d.  IF3D1blS  <  1  PROJECT  DOES  NOT  QUALIFY 


4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3+3A+(3B  Id /YEARS  ECONOMIC  UFE)  $  107960 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5 + 3C)  5  1303931 _ 

6.  DISCOUNTED  SAVINGS  RATIO  (IF  <  1  PROJECT  DOES  NOT  QUAUFY)  (SIR)  =  (5  /  IE)  = 

7.  SIMPLE  PAYBACK  PERIOD  (ESTIMATED  YEARS)  SPB  =  IE/4  5.03 


10 


STC>P-^^^  UjA.T£P>  (^\0 

Tri  (za^McrKii:^  TMe  pe-iz.  capita  m&THc:?p  UHciJ 

'TMer  iJuKig?ep2.  (pp"  FtopL^  is^  akJc?  i^ 

(^TM  TAe^uE-  4-' 4*) 


iJ  = 
^  - 

A  - 
P - 


lslUMe?£P'  FfeiPPutr 

c=»-ixuu?^e  Pefz.  day 

C^PATlfPsJ  dPF  A^/eRAi|e  MpAllsJcSr  TiMf 

pUfZA.Tl<5?sJ  L^P4.p 

AVEi2.A^e  RAPACITY* 

l-l<:?Up2.LY  f^&^UiP^KEfviT^,  6fALUi?l>^ 


^  1P>1 
- 

^  1A 


p-,  iC^nI 


A-  3^^ipn) 

14 


i6e> 


-  CT^pp-^'rrTc  pas.UifiS-P 


'"1 P? 


-611 


611  <^AUUp|-JS  ST<i=^RAG:?£ 

'ie?6c::^PM  (2.ec:xygp.Yc^  >36"  \Q^f) 

X  (;^=  '5<=>6i^42  &TJ/HI2- 


^Q>c>^  X  6  H(2.^0i-Yx  3<>?  pstsAb.  =  1,211, ©TUH/rp-, 


-  iei2  M<ip/Ti2- 


11 


kiA-T£P^  HeAH'&P-  g;U^. 

n<5>'2-  6i A»UU7hl  STi^P-A^fr 
9Ti  cSiPhl 

PerAki  U^Ofc  “  Q>W^^IOf-X 

462.,  X  G?Hp-%tAr  3(i34  c^Ar^rs-  -  (^^,900  e^^iiJ/rii. 

e?c>iLe-f2.  e-FF  -  *16> 

pPlKli^^  PFF  -  . 1661  *<•&)- (^e^-l^Tlsl^i -Sre^TeM) 

Hs-ATeFi.  ErFF  =  .S^? 

' - -  =  |&6<^  McS^f/yP- 


C:^lrF&p.£tsb£r  l|J  E-|sl£i2,^--r  p.€<^UlpL&P  -  0?UP<:^.  c^1<y 
£:9^16>TlKlc3i  Ht-A-Fep- 

iJ&^J  HgAT&P-  1,^1^  \^ac(y^ 

616  rioF/rf^- 
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6Td7f2A^e-  M&sq-gfz-- 

TM  (2^MaJc:?3  'T^Je  F^f2.  UMskI 

THf  hlUMt^P-  OP-  ^(oPVs.  le  p4ij?uji4  anIcp  le  Le^  th^i-j  ‘5<2p, 
(Tri  'rAe^u6  4-'3) 


f-ixtUp-e 

ejf^c?ki&p. ' 
LAvyAn’i^^Y 

l-AJ|4pf2.Y  [-^/VcJh'IkIc- 


<s\pA 

1  (E>  •'16(5?  -  'l4tXP 

1  ^ "  3  -  4*3 

\(b^'^C>  -  ^24^5? 

•Z  ^  3^  - 

T(j:?TAU  c:^pf-j 


PEAI^  lJ^c3,E '^I-Ir.S/OY 
ST(:?PA:^c:  OA&^ 

P-ecov^9rCc::^vep-^\c^-\  faster. 

'2,1‘5g?([p.A3')  =  C^o  (ZetPPv'g-fLY 


6^|^TiKl6(  UjATS-fS-  MgAT^P-  -e?Lpg>| 

3^73  6iALL<PKl  'Sn'i^CZACJiS' 

'b:?o  <A?\\  izar^e-p-Y 

FfeAlA  Ll<=A^er  -  ^  HP<^PAY 

ThlE  TM  E5'£>1P'B  «C-P_iT&p-IA  !2S-SlJlT$  ikI  a  lAt^efs.  CAPACITY 

Me<2-TErP-  TH!A.f^  1^  CLlp.s&^sJ'i'Lr  UeeQ  IKJ  TMI^  ^1lDUJ6i.  the 

E;'>^l6TlMci  HSATEp-  SATiSPieS  THE  e?(JiLDi  isl6i  UsA-D.  IT  IS  PE^Kl&Uc^O 
Tpl&  &AietlKJii».  HEATeP-  fe&  p2&pLAA.^Q  E:Y'APiJ6  iPF  &^UAu  YaI^ITY 
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gY-ietiMo  e^Kigp-<siY 

C^O 

'2.^0,000  K  4HP^/dA.Y  »<  ifci;  cas.f£./y(l.  =  t<ch,OC>0,OeX>  feTij/'f'P- 

Lgp-  gfF,'  =  ."Ifij 
/=1Pik|(5  pfp  ^  .-li? 

MtATep  epF.  =  .as 

— y  zoj'ZficF/rTz. 


U&kl  £-Kl&P^Y' Uf^gnS^* 

y&fV’At  yc;a:?=:.  &>TU/hjp. 

^^HP-6/oy  DAyV'^P-'  POO  E^TJ/YO. 

f^\c>.n.^.oc>o 

\ _ 

1, (9=51, <003 

PirFgP^&hj^fe-  IkI  EtKI&P^V  P-gtOLliP^p-  gYQ^.  <^>^<0 


gj^ieTlN^ii  0:.^Mop/Vp- 

kI&UnJ  534"  M6F/TP- 

-2.^  g)  KiPt=^/r(^ 


uJAT£g.  M£-ATe.tz- e?tP6^. 

TM  5*6>I<2?-S  (2^^c?KlE+JPe7  -THe  Pe-p-  piy.rU|ZGr 

ThIe  MUMe>&i2-<^F  Pecppufc*  IS  a^c?  is  less 'MakJ 

(TM  TA^:^E  4'-3') 


plxTUfS^ 

SP|A?Uj&pL 
LAs/aT^(2.Y 
lAiT^eKl  SiMiA- 
UJSIDPY'  KlA^lhie 


Ug>.  C>I?M 

=  I£x9^7 
'to  - 

2,140  'T^Tau  OPrI 


p£-AKi  iJeA:irs^  -  4- 

eTA'f2-A4s.S-  <SA!vJve-P.Slc::>fi  fEA:rrA?|2-  ~  Cp.lg^ 
dtPhiv^f^e>\^hl  -  <^.  '2.f^ 


<2.,l4<;?(b.l&fe)  -  pp25i  eriPi2-A^E- 

iO-TS  LJEA.gx.E 


2,i4<^fo2‘e.')  -  p^ii^ye-p-Y 


&/^I&TikIq  uJA-Tea.  M&ate-P--  E.uPi>i.  <^‘2-1 

<3ALU?k1  6’TiPP2^&- 
Peava  U  e  H  P-S/ Pay 

■^4  tHE  <Sp-lTE(2.iA  fZeSLlLTS  |Kl  A  UA|2A1g!^.  (l^Af^lTY 

HsaTEP-tHanI  1 6  <SiJ[2.(H.E!JTlJf'  USt-P  Ik)  THiS  ExJilDIsI^i  •  TMs 
MeATSfA  ^Satisfies  'THa  g^JuDisi^  lcad'ITis 
THs  EFl^TllJ^i  HeAT^^  e>E  P-&PuAA6P  ^pF  ^^AJAu  c:ApAPirY 
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^  Xf^  -  Oj!X?,(:?oO  V\\^I\\V- 


QjX?,ocxP'r^  /  36>5  -  '2P/lpoo,ooo  E?TiJ/y"|2- 

E^^uep-  01=",  -  <16 

PIPINC:,  &FF.  ^  -1^  .16  6^^ -5)= 

H5M^/2-fFF.  ~  -VO 


( '^^'^,coo,ooo\ 


\ 


y 


-  f5(:P6^  v\c?fY^ 


UgKJ  ?KJ6P^r 

>c ^  £^t  ^  1  ^c:?,c>o<o  2^^\/w- 


\^0,00<^  >^  A-W96/0L^  I>r3/YPL  -  '2Ab^'lCX?,OC^  EpTiJ/tI^ 


-<ZG1  M^F/rl2. 


PiFFB^esj^g-  ikI'&mfi^aY 

fe'^l^TlN(i^  V\Cfl'^ 

Ki&Kl  -2.6p1  V\rj;:l-<^ 
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(ulAre(2- 


&Lc:?«:^.  <2>\0 
lbuO:5r. 

EXO^f.  c^'^l 


nc:r/ri2. 
\,o^3  M6F/rp. 


IM  ^WtZtA'^  ^t(S(U\ttO  ^0^  6LD6i's  6.ID) 
t3A^g,  r^UKl  AMNIMAU  K-WM  ^3  33^^ 

’X(l>(l>^SO&0  Aur  ^  K-WH  334^ 

6Ae^&  ^UW  ANMUAU  ‘  '34l>C>3Yfrf^^Mx''^T!^ 

’\’(l>(t><\SObO  Aur  ^  •  6 1 X  U3U%>~  =  4^)^  13 

^5(>4 


PUE  ro  nf^!M6t  UC6E£>  ^  HEAT  ^XC[\At^\UtZ 
AKIKIUAU  -  '^6^4  i'0.e>y  El 

=  5f43  M^E 


PEE 


AWWUAU  EMEE6!Y  ^?AV|K1<^^5 

KkIM  /  34I3  5rU/KlAlH 
3443  MCE  Y  ).  C?5I  X  IP  »S>ra/M<^E 
IP53  MPE  X  I.P3I  X  jP*^  tS^'U/ MPE 


^  IP.734XIP"’ 
=  334‘^.13X  IP 


4P64.1^  X  IP 


PIEEEI^^M^PE  in  EMEiePY  itPPUl^EP  pPl^  0t?I  UEt  eai^;MPK6 


r^M5pe>P  An.  I  KNK 

■fd?  W^o  3P  AuY  3  I<^KIK 


B^scq,<^0^ 

6>C,H0  KViW 
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Aur.  1  43^5  66f 

AuT,  3  ,  ^5 ^ 

Z^o  ^Mb  'rHccM6> 

o«l  jC  SfU/rti^CH 
'^.fOyb^b  tritl^Me>  >^  I.£>3ixlt?‘^6rw/M6f^ 

=^  ZSy3i5 


AMKlUAt  ^AViKi^,6 

foOyHo  ickiri  a  34 13  6Tti/KwH  - 

23  3^5  HC-F  X  I.631  X  |0*^  W/mC-F  -  Z4yOb9.3  x 

^  3  X  |^‘^r5TiJ/Y< 


AkINUAU  TiPTAU  ^ueCT^lC 

44(?^  JCldri  X  34I3  t5TU/KlXlH 
lilWK  X  3413  6nl/Kt^H 


*  1^?.  764  X  l(P^ 

-  »  43  X  l<^  ^ 

2/  X  lo^ 


POUUA£  3AV|N6i6 

4^0^  KWH  X  ^  ^4 

^^j4‘?C>  KWM  X  ^O^OSblMH  ^  ^  224g>6  2 

^  t^bS.Ko 


Amnuau  tc^tau  matucau  ^iA6  eKire6\r 

3443  Mtl"  X  I.D3IX  Ii>‘^6ru/MCF 
I  095  M6F  X  1.051  X  10^  ^tU/  h/lOF 
KlOF  X  1.031  X  lO^t^rU/MCF 


‘oAVI  kl  6<  6 

-  33^<\.  13  ^  \0'^ 

^  I o&n.  II  X  10^ 

^  24jg34-3  X  I 
2^;720<7  X  I 


1 
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OR 


M43  X 

|C)56  M6F  /  [3.'/ /  \Acf 

23,36»S  MdP  x:  ■^3.-//  M^P 


AMNUAU  f^^C^M^I^IN  6\  MA5KJT&MA  MC-^  kCt 

0A^^P  C>KI  KlAiNreHAW  C.E:  plftAU^W  C'f  C?PPV^D  Fl2/:>H 
M&Ak15>  PACIL.irie^>  Ht^WtHhUCt  ^rAMDA^f?^. 

Buiupim^^o  ^f(:>  ii-  4.21. 
uu^eicAfe  C£?NP-  pump^,-  6  6?'  i. one  x  '^3&. c>c/ne 

•'  Cliec.  PUMPS'  3  <9- ID  HP!  X  ^33.00!^^-  \\^ 

HPAr  eX6H-£»P  ^  AU/.  -  3  I,D  HP  X  ^3&.D0/HP=  Il4 

Hot  HT«^  -  3  <9^10  HPx  *3^  dc/HC:=^  114 


px'ISTlM6«  SYSTPKl  MAI  Nf^M  AKl(^S  CC>ST  ="  ■^510.DC/re 

NEki  6Y^>TPN1- 

uuspicAYe.  eilPd.  Pumps-  3e  x  =  ii4 

MAlWTAfH  13C>IUPS-  14  (P.  4Hiex  *33.DD/HP  ^-2l2e> 

Hcy  kJTP  6»kHPPAT0p  -  3  <3  I.DHP  x  33-DO/HP  =_|_Ll_ 

^  23S0'i 

AkIKIUAL  pPCUPeiM6t  MAIlJrEklAUC&  PDST  OlPPPlPeNC^P 

**  Sn^DP  -  ^'I5£>y.00 

^  ^  -  iie>h.oo 


=  •»  /^/7^7.  /o 
^  ^  b.^jo^-  60 

=  ^  66,45^.5e> 

~^To5^‘mJJo 


HAMPI^cDII  \q^i) 

\\m  B<>iuger>= 

n^AT  ^  re^ 

Mrt?  PUMP '  rc5 
Pipe  mtd  Pump  =  \P  YPe 
C^Nt;EN‘^>ATB  PUMP=  16  YP^ 

MWP6  =  ie>  YP6 

Ut>UPECU|2PlN6t  P^P  TH^  pXl6riKJ6i  ^Y-^^TPM 

kJiuu  occuc  fHPU-c?ur  yMp  6ruPY  upe.  pue  t/:? 
rHE  EC?UlPMPNr  AtfE^  (3^YeAP6)  THElJ 

pXpECfEP  eEPYICE.  UPE.  pc^P  TM 16  PPc>Y6cr 
THE-  EX|eriM6?  e>Y67rEM  PEPUAC-EMENT  CC>6T  E6Y 
AT  ^  kJlUU  BP  PIVIDPD  MiJAUET  6VEP 

THE  PiPsT  THPee  YEAe5  PP  TH^  6rUPY  HP^- 
YEAP  I  ^  ^61, ^^6/3  -^^0^(<pU^ 

YEAP 

YEAP 

TOTAE  AWMUAU  fP6CUpPlW6»  MAlWTEklAklCB  COST  = 

- 


ToTAU  NdMPECi4PPIW6<  6?AVlN6t6  [UU-U  D66UP  IKl. 
THE  riP^T  TKPEE.  Ye-AP6  Dp  THE  ^TUpy 
pDuLD|4i£>  :  TEAP  I  ^  4  20,6^6 

YEA  P  3  =  f  '^P) 

YEAP  3  =  ^  ZPy&^S 


DA  FORM  M18-R.  Apr  «6 
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TOTAL  THIS8HEET  inUADP 
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DA  FORM  5418-R.  Apr  K 


24 


COST  ESTIMATE  ANALYSIS  invitation/contractor  effective  pricing  date  pate  prepared 

For  UM  of  thl«  form,  TM  S-600'2;  th«  propooont  ogoncy  1«  USAGE.  _ January  1992 _ I  April  1992 


26 


I  ^  L  ^  I  I  i  I33HS  SIHX 1  VXOi 


Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-MEUSTROM'BREDSON 


V  600 
PAGE 


f^LTl 


THLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 
ISTING  EQUIPMENT  COMBINED  COMPLEX 

. MONTHLY 


ENERGY 


CONSUMPTION 


ELEC 

DEMAND 

On  Peak 

On  Peak 

GAS 

WATER 

Month 

(kUh) 

(kW) 

(Therm) 

(1000  GO 

Jan 

520,560 

1,023 

122,964 

129 

Feb 

469,624 

1,022 

98,947 

117 

March 

574,069 

1,290 

66,786 

169 

Apr  i  1 

619,115 

1,350 

43,629 

384 

May 

907,854 

2,166 

1,030 

1,172 

June 

1,066,403 

2,507 

3,416 

1,730 

July 

1,249,361 

2,693 

7,595 

2,269 

Aug 

1,208,242 

2,655 

6,638 

2,115 

Sept 

946,409 

2,401 

364 

1,340 

Oct 

679,523 

1,407 

35,425 

499 

Nov 

551,683 

1,281 

70,091 

158 

Dec 

546,322 

1,266 

84,152 

149 

Total 

9,339,166 

2,693 

541,037 

10,230 

Building  Energy  Consumption  = 

■  235, 

380  (Btu/Sq  Ft/Yeap) 

Floor  Area 

Source  Energy  Consumption  = 

417,725  (Btu/Sq  Ft/Year) 

Trane  Air  Conditioning  Economics 
By:  MASSAGLIA-NEUSTROH’BREOSON 


^L.T  ^ 


MONTHLY 

MODULAR 

ENERGY  CONSUMPTION  ' 

BOILERS  FOR  610,620, 

•  ALTERNATIVE  2 
,621  COMBINED 

n 

u  n  1  n  1. 

T  C  N  fc  i 

ELEC 

DEMAND 

On  Peak 

On  Peak 

GAS 

WATER 

Month 

(kUh) 

(kW) 

(Then*) 

(1000  Gt) 

Jan 

522,594 

1,025 

119,727 

129 

Feb 

471,462 

1,025 

97,020 

117 

March 

575,556 

1,291 

65,908 

169 

April 

620,218 

1,350 

43,042 

384 

May 

907,854 

2,166 

1,030 

1,172 

June 

1,063,416 

2,435 

403 

1,719 

July 

1,243,055 

2,621 

650 

2,249 

Aug 

1,201,801 

2,583 

498 

2,095 

Sept 

946,409 

2,401 

364 

1,340 

Oct 

680,517 

1,407 

35,014 

499 

Nov 

553,264 

1,281 

68,959 

158 

Dec 

548,110 

1,266 

82,602 

149 

Total 

9,334,257 

2,621 

515,220 

10,179 

Building  Energy  Consumption  =  228,266  (Btu/Sq  Ft/Year)  Floor  Area  =  365,275  (Sq  Ft) 

Source  Energy  Consunnption  =  410,148  (Btu/Sq  Ft/Year) 


V  600 
PAGE  1 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE  1 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  1 


TING  EQUIPMENT 


MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

520,634 

1,126 

105,191 

190 

168 

Feb 

483,769 

1,126 

83,136 

162 

154 

March 

552,402 

1,187 

54,577 

207 

108 

April 

577,471 

1,252 

34,589 

347 

86 

May 

813,195 

1,870 

1,079 

1,031 

28 

June 

927,743 

2,106 

0 

1,466 

0 

July 

1,075,281 

2,273 

1,022 

1,895 

51 

Aug 

1,039,639 

2,241 

0 

1,759 

0 

Sept 

833,706 

1,979 

395 

1,169 

20 

Oct 

617,912 

1,287 

27,383 

437 

74 

Nov 

526,322 

1,180 

56,895 

193 

113 

Dec 

541,329 

1,168 

68,285 

195 

127 

Total 

8,509,402 

2,273 

432,554 

9,052 

168 

Building  Energy  Consumption  =  227,094  (Btu/Sq  Ft/Year)  Floor  Area  =  318,361  (Sq  Ft) 

Source  Energy  Consumption  =  416,723  (Btu/Sq  Ft/Year) 


fSO(2.  fi&XO 
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Trane  Air  Conditioning  Economics 

By:  Trane  Customer  Direct  Service  Network 


V  600 
PAGE 


MONTHLY  ENERGY  CONSUMPTION  -  ALTERNATIVE  3 
NEW  BOILER  BURNERS  DERATED  TO  22000  LB-H 

. MONTHLY  ENERGY  CONSUMPTION 


ELEC 

DEMAND 

GAS 

GAS  DMND 

On  Peak 

On  Peak 

On  Peak 

WATER 

On  Peak 

Month 

(kWh) 

(kW) 

(Therm) 

(1000  Gl) 

(Thrm/hr) 

Jan 

511,676 

1,114 

50,208 

146 

83 

Feb 

475,678 

1,114 

38,343 

122 

75 

March 

543,444 

1,187 

22,807 

163 

47 

Apri  1 

569,249 

1,252 

13,947 

310 

35 

May 

813,130 

1,846 

822 

1,040 

11 

June 

928,625 

2,106 

138 

1,470 

5 

July 

1,074,559 

2,273 

409 

1,891 

20 

Aug 

1,039,085 

2,241 

0 

1,756 

0 

Sept 

832,938 

1,979 

302 

1,169 

8 

Oct 

610,505 

1,287 

11,063 

405 

30 

Nov 

517,652 

1,180 

23,940 

151 

51 

Dec 

532,371 

1,154 

29,676 

151 

59 

Total 

8,448,912 

2,273 

191,656 

8,773 

83 

Building  Energy  Consunption  =  150,778  (8tu/Sq  Ft/Year)  Floor  Area  »  318,361  (Sq  Ft) 

Source  Energy  Consumption  =  335,127  (6tu/Sq  Ft/Year) 


Ove.  pc?(2-  e>oiu€JL 


installation:  irwin  army  community  hospital,  ft.  riley,  Kansas 

project:  energy  engineering  analysis  program  (eeap) - 

project  number 

temporary:  - - - program  year  - 


permanent:  - 

point  of  contact: 

user 

name  Maj .  James  Fletcher 

title  Chief  of  Logistics 


irrv  Stillwaeon 


program  year 
category  code 


date  28  August  1991 


phone  _ 
autovon 


(913)  239-7207 


date  20  August  1991 


phone 


engineer  district  ^  ^ 

name  Robert  Miller 

titio  Project  Manager 


other  (A-E) 


Randall  D.  Frymire 
Project  Manager 


autovon  - 

Hoto  28  August  1991 

phone  (816)  426-2782 

autovon  - — 

rf.i.  27  August  1991 

phone  (816)  931-2200 

autovon  - - — 


reviewed  by: 

installation  facility  engine 
name  Larry^t 


sneer 

Stillwagon 


Base  Energy  Officer 


28  August  1991 
phone  (913)  239-23_n 
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facility 

IRWIN  ARMY  COMMUNITY  HOSPITAL 
FT.  RILEY,  KANSAS 


project  coordinator  for 
using  service 

LARRY  STILLWAGON 
BASE  ENERGY  OFFICER 


functional  requirements  summary,  PDB-1 
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OBJECTIVE 


The  objective  of  this  project  is  to  install  new  gas  fired,  high- 
efficiency  modular  boilers  in  each  of  three  buildings  (Nos.  610, 

620,  and  621)  to  heat  domestic  hot  water  and  building  water  for 
heating  and  to  install  high-turndown  gas-fired,  high-efficiency 
burners  in  the  hospital  energy  plant  boilers  for  the  reduced 
heating  requirements  of  the  hospital. 

The  modular  boilers  in  Buildings  610,  620,  and  621  would  replace  the 
present  underground  district  steam  system  to  these  buildings 
generated  at  the  hospital  energy  plant  and  reduce  the  gas  consumption 
with  the  high— efficiency  boilers  and  reduced  heat  loss  through 
piping  and  heat  exchangers. 

The  high-turndown  burners  will  reduce  gas  consumption  due  to  a  higher 
efficiency  at  low  part  loads  than  the  older  boilers  currently  in  use. 


V. 


functional  requirements  summary,  PDB-1 
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BUILDING  610 

BASEMENT  FLOOR  PLAN 


facilities  requirements  sketch,  PDB-  Vt 
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BUILDING  620 

BASEMENT  FLOOR  PLAN 


rsl£j-J  MASC/UuAf^ 
6Frl^l=NJ<-.Y 


BUILDING  621 

BASEMENT  FLOOR  PLAN 


r 


facilities  requirements  sketch,  PDB-  V2 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility 

Telecommunications  system  coordination  with  USACC  and  authori2ation  for  exceptions 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors^  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 

Assignment  of  airspace 


Economic  analysis  of  alternatives 


Approval  for  new  starts 


International  balance  of  payments  (IBOP)  coordination  with  U.S.  European  command  and 
NATO— overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates) 


Impact  on  historic  places— on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria 


Coordination  with  various  staff  agencies  (Provost  Marshall -physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 


Required  completion  date 


Other  Special  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "N  R"  if  Item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*  BY  WHOM  (Chock  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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Comment 

Attached 


B.  SITE  DEVELOPMENT 


B- 1  I  Consultation  wHh  tha  District  Offica  to  datarmina  and  avaluata  flood  plain  hazards 


Preparation,  subalsslon,  and/or  approval  of  new 
General  Site  Plan 


Annotated  General  Site  Plan 


Sketch  Site  Plan 

Facilities  Requireaents  Sketch 


Preparation  of 
Site  Survey 
Subsoil  Information 


Approval  by  Dapartmant  of  Oafansa  Explosive  Safety  Board  (DOESB)  for  Safety  Site  Plan 
Other  Site  Development  Considerations  (List  and  number  items) 


11 

HQ  O  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com* 
municate.  Enter  "R**  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu- 
_ ment  which  is  attached. 


♦by  whom  iCheck  and  insert  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  programt  and  requirementt _ _ _ _ 

Evaluation  of  existing  facilities  (including  degree  of  utilization)  _ 


Approval  for  removal  and  relocation  of  existing  useable  facilities _ _ _ _ _ 

Evaluation  of  off-post  community  facilities  _ _ 


Storage  and  maintenance  facilities  (including  nuclear  weapons) _ 

Coordination  hospitals^  medical  and  dental  facilities  with  Surgeon  General  _ 


Coordination  of  aviation  facilities  with  FAA _ _ _ — 

Coordination  air  traffic  control  and  navigational  aids  with  USACC  _ 


Tabulation  of  types  and  numbers  of  aircraft _ _ _ 

Evaluation  of  laboratory,  research  and  development,  and  technical  maintenance  facilities _ 

Coordination  chapels  with  Chief  of  Chaplains  _ _ _ 

Review  food  service  facilities  by  USATSA  _ _ _ 


Automated  data  processing  system  or  equipment  approvals-cost  analysis  when  AOP  arxl/or 
communication  centers  not  co-located  with  related  facilities 


Coordination  postal  facilities  with  U.S,  Postal  Servict  Region^  Director  _ _ 

Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L) _ 


Tenant  facilities  coordination  with  installation  where  sited  ^  _ 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition -review  by  OOESB  (See 
also  Item  B-4) 

Analysis  of  deficiencies  _ _ _ _ 

Consideration  of  alternatives _ 

Determination  whether  occupants  will  Include  physically  handicapped  or  disabled  persons _ 

As-build  drawings  for  alterations  or  additions  _ _ _ — 

Availability  of  Standard  Design  or  site  adaptable  designs  _ _ _ _ _ 

Other  Architectural  &  Structural  (List  and  number  items) 


*  ? 

c 

.  g 

GO  • 

A  <1 

si 

H  O 

o  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  r«l«vant  or  no  information  to  com¬ 
municate.  Enter  "R”  if  item  is  relevant  and  is  required  lor  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ ^ 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
8  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  -  Other  (Check  Comments  Attached  end 
explain) 


documentation  checklist 
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D.  MECHANICAL  ELECTRICAL  &  UTILITY  SYSTEMS 


Fuel  considerations  and  cost  comparison  analysis 


Energy  requirements  appraisal  (ERA) _ 


Conformance  with  00 D  Energy  Reduction  requirements 


Evaluation  of  existing  and/or  proposed  utility  systems 


Other  Mechanical  and  Utility  Systenu  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  r«l«vant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  protect. 
Enter  "NR"  if  item  is  Irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  Information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  Is  In  an  existing  docu¬ 
ment  which  Is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  assmmant  _ _ 


El  A  conclusions  raquira  Environmental  Impact  Statamant _ _ _  | 

Oetarmlnatlon  of  health,  environmental  or  relatad  hazard  Aaei«anca  to  determine  exigence  of  any 
heal^,  environmental  or  relatad  hazard  may  be  requ^ed  from  Aberdeen  Proving  Ground.  MD  21010, 
the  Office  of  the  Surgeon  General.  Attn:  DASG-HCH  (Army  Environmental  Hygiene  Agency) 

Air/water  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 

E-5  Corrective  measures  asaodated  with  Envlronmentoi  Impart  Statements  or 

a^ewnenf— list  separately  end  evaluate,  _ _ 


Other  environmental  considerations  and  number  hems) 


*  i 

C 

.  E 

u 

ll 

ffi  • 

o  « 

1 

8  * 

H  O 

O  < 

Q  < 

REQUIRED  OR  NOT  REQUIRED  —  Not  relevent  or  no  Information  to  com- 
municata.  Enter  *'R"  if  itam  is  ralavant  and  is  raquirad  for  this  project. 
Enter  “NR"  if  item  Is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currentiy  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  Information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
6  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


documentation  checklist!  [  U 
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A.  SPECIAL  CONSIDERATIONS 


Factors  of  risk,  restriction  or  unusual  circurostarKe  expected  to  Increase  costs  beyond  applicable 
area  averages 

Construction  phasing  requirements _ _ 

FurKtional  support  equipment  (mechanical,  electrical,  structural,  and  security)  to  be  built  in 
Equipment  in  place  and  justification  _ _ _ 


Other  equipment  and  furniture  (O&MA,  OPA)  and  costs  _ _ _ _ 


Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etcJ 
Type  of  construction  (permanent,  temporary,  semi-permanent) _ _ 


Government  furnished  equipment  (quantities,  procurement  time,  availability 
and  special  handling  and  storage  requirements).  Funds  used  for  procurement. 


Other  special  considerations  (list  and  number  items) 


£  c  TJ 

c  ®  2 

•  §  E  *5 

®  S  E  2 

o  •  o  ^ 

(r  Z  I  H  Q  o  < 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  If  item  Is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached.  _ 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
8  Using  Service 
C  —  Construction  Service 
D  »  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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B,  SITE  DEVELOPMENT 


•  'S 

c 

C  T> 

•  I 

CD  e 

?  * 

1  i 

o  •» 

H  Q 

S< 

Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes _ . 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 


Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Demolition/relocation  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  dcmolished/relocated  material 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

Landscape  considerations 

Protection  of  existing  vegetation 

stockpile  topsoil 

Other  Site  Development  (List  and  number  Items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  »  relevant  and  H  required  for  this  projact. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  ~  Information  needed  but  not  currentlv  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  -  Significant  information  summarized  or  axplatned 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  axisting  docu¬ 
ment  which  is  attached.  


•BY  WHOM  iCheck  and  insert  appropriate  letter) 

A  -  DPAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
axplain) 


technical  data  checklist 
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C.  ARCHITECTURAL  &  STRUCTURAL 


Vibration -producing  equipment  requiring  isolation 

Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 


Protective  shelter  evaluation  ar^i  resistant  design  criteria  (conventional/nuclear  blast  and  radia¬ 
tion,  cnemical /biological) 


Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 

Designation  and  strength  of  units  to  be  accommodated 
Requirements  and  data  for  special  design  projects 


Unusual  floor  and  roof  loads  (safes,  equipment) 

Security  features  (arms  rooms,  vaults,  interior  secure  areas) 
Other  Architectural  &  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R'*  if  Item  it  relevant  and  it  required  for  thit  project. 
Enter  "NR"  if  item  it  irrelevant  and  it  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  evaitable. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  it  In  an  existing  docu- 
_ rnent  which  it  attached. 


♦BY'  WHOM  (Check  and  intert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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D.  MECHANICAL,  ELECTBICAL,  &  UTILITY  SYSTEMS 


Special  mechanical  requirements  or  considerations  (elevator,  crane,  hoist,  etc.) 


Special  peak  usage  periods  and  peak  leveling  techniques 

Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 
Plumbing— avaiiability,  general  system  type  and  characteristics  (proposed  and/or  existing,  inci. 
compressed  air  and  gas) 

Heating— avaiiability,  general  system  type  and  characteristics  (proposed  and/or  existing) 
Ventilating,  air  condition/refrigeration— availability,  general  system  type  arKl  characteristics  (pro* 
posed  and/or  existing) 

Electrical -availability,  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  and/or  existing) 


Water  suppty/waste  treatment— availability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 

Energy  requirements/fuel  conversion  (sources,  availability,  toads,  types  of  fuel,  etc.) 


Solar  energy  evaluation 


Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relavaot  or  no  information  to  com- 
municata.  Enter  "R"  If  itam  is  ralevant  and  is  raquired  for  this  project. 
Enter  "NR'*  If  item  Is  irrelevant  and  is  not  raquirad  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  evatlabie. 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  end 
explain) 


technical  data  checklist 


DA  FORM  5024-D-R,  Feb  82 
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Attached 


E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality*  and  solid  waste  disposal  criteria 
Other  Environmental  Considerations  iList  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R“  if  item  it  relevant  and  is  required  for  this  project. 
Enter  '“NR"  If  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


^BY  WHOM  (Check  and  insert  appropriate  letter) 

A  ^  DFAE 
8  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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Document 

Attached 


F.  FIRE  PROTECTION 


Special  fire  protection  systems  or  features  (detection  and  suppression  equipment,  hazards,  etc.) 
Other  Fire  Protection  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  conv 
municate.  Enter  if  item  is  relevant  and  is  required  for  this  project. 

Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*6V  WHOM  (Check  and  insert  appropriate  letter) 


A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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Document 

Attached 


COST  ESTIMATE  ANALYSIS  invitation/contractor  effective  pricing  date  date  prepared 

For  UM  of  thit  foriTi,  m*  TM  5-0OO-2;  th«  proponont  mgmncy  H  USAGE.  _ January  1992 _ April  1992 


50 


TOTAL  THIS  SHEET 


51 


DA  FORM  B418-R.  Apr  16 


COST  ESTIMATE  ANALYSIS  invitation/contractob  effective  pricing  date  date  prepared 

For  UM  of  thU  form,  •••  TM  6-800-2;  tho  proponont  asoncy  to  USAGE.  _ January  1992 _ April  1992 


53 


54 


TOTAL  THIS  SHEET 


5. 


CHILLER  REPLACEMENT 


ntPaOUuCED  AI  GOVEJ^NMtNi  EXMtNSb 


1,  COMPONENT 

ARMY 


3.  INSTALLATION  AND  LOCATION 

Fort  Riley 

Kansas  _ 


5.  PROGRAM  ELEMENT 


2,  DATE 

FY19 _ 95  military  CONSTRUCTION  PROJECT  DATA  19  APR 

_  14  APR 


4.  PROJECT  TITLE 

EC  IP 

Chiller  Replacement  _ 


8.  PROJECT  COST  ($000) 

860 


6.  CATEGORY  CODE 

7.  PROJECT  NUMBER 

510  10 

40474 

9.  COST  ESTIMATES 


PRIMARY  FACILITY 

Chiller  Replacement 

SUPPORTING  FACILITIES 
Design  Cost 

ESTIMATED  CONTRACT  COST 
CONTINGENCY  PERCENT  (10.0%) 

SUBTOTAL 

SUPERVISION,  INSPECTION  &  OVERHEAD  (6.00%) 

CATEGORY  E  EQUIPMENT 

TOTAL  REQUEST 

TOTAL  REQUEST  (ROUNDED) 

INSTALLED  EQUIPMENT-OTHER  APPROPRIATIONS 


U/M I  QUANTITY 


10.  OeSCRIPTION  OF  PROPOSED  CONSTRUCTION 

The  project  includes  removing  the  three  existing  200  ton  steam  centrifugal 
chillers  and  their  associated  condensers,  pumps  and  accessories.  Install  two 
new  gas  engine-driven  chillers  with  associated  piping,  pumps,  expansion  tanks, 
controls  and  electrical.  One  of  the  two  chillers  will  be  sized  to  provide 
cooling  for  the  winter  load.  The  heat  recovered  from  the  engine  is  used  to 
preheat  make-up  water  to  the  boiler  and  for  reheat  system  hot  water. 

11.  REQUIREMENT: 

PROJECT : 

Replace  the  three  200  ton  steam  driven  centrifugal  chillers  with  two  larger 
gas  engine-driven  chillers  with  one  sized  for  just  the  winter  load.  Install 
new  gas  piping,  pumps  and  accessories, 

REQUIREMENT : 

This  project  is  required  to  reduce  the  chiller  system  inefficiencies,  large 
annual  maintenance  costs,  and  reduce  summer  peak  electrical  demand  costs. 
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4.  WIOJCCT  TITLE 

ECIP  40474 

Chiller  Replacement  _ _ _ _ — I - 

CURRENT  SITUATION: 


The  existing  2  00  ton  steam  centrifugal  chillers  are  past  their  useful  life  and 
are  a  continuous  maintenance  and  repair  problem.  Under  present  operation  the 
two  new  475  ton  electric  centrifugal  chillers  are  sequenced  on  first.  The 
steam  chillers  are  mainly  used  to  handle  the  additional  summer  load  even 
though  they  are  smaller  than  the  two  TRANE  electric  centrifugal  chillers.  The 
present  off-peak  season  load  is  provided  by  a  large  capacity  chiller  operating 
at  low  partial  load  which  decreases  the  chiller  efficiency. 

IMPACT  IF  NOT  PROVIDED: 

Failure  to  approve  this  project  will  result  in  continued  operating 
inefficiencies  and  large  annual  repair  costs  to  the  three  steam  centifugal 
chillers .  Great  inconvenience  is  now  caused  while  the  existing  chillers  are 
down  for  repairs. 

ADDITIONAL: 

This  project  complies  with  the  scope  and  design  criteria  of  CEHSU-FU-M, 

Energy  Conservation  Investment  Program  (ECIP)  Guidance,  that  was  in 
effect  June  1991.  The  individual  project  has  a  Discounted  Savings  Ratio 
(SIR)  of  1.86  and  a  simple  payback  of  8.93  years.  The  implementation  of 
this  project  will  save  2,464  MBTU/Yr  and  $85,166/Yr. 

Project  validation  will  be  through  the  use  of  metering  gas  flow  and 
metering  electric  consumption  at  the  Energy  Plant.  Comparison  of  total 
annual  gas  and  electric  consumption  along  with  boiler/chiller  operating 
logs  and  engineering  calculations  will  be  utilized. 


ESTIMATED  CONSTRUCTION  START: 
ESTIMATED  MIDPOINT  OF  CONSTRUCTION: 
ESTIMATED  CONSTRUCTION  COMPLETION: 


APR  1995 
OCT  1995 
APR  1996 


INDEX;  1992 
INDEX:  2029 
INDEX:  2055 
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INTRODUCTION 


This  project  concerns  replacing  the  three  existing  200  ton 
capacity  steam-driven  centrifugal  chillers.  The  existing  steam- 
driven  chillers  are  now  36  years  old  which  is  approximately  11 
years  beyond  their  projected  useful  life.  The  existing  chillers 
are  a  continuous  maintenance  and  repair  problem  both  in  time  and 
money.  Due  to  the  undependable  state  of  the  existing  steam 
centrifugal  chillers,  they  are  not  used  to  base  load  the  plant. 
Because  of  this  facility's  need  for  a  minimum  amount  of  year- 
round  cooling,  it  is  generally  more  efficient  to  base  load  with 
the  smaller  capacity  chillers  first  to  reduce  the  part  load  hours 
of  operation.  Chillers  are  more  efficient  when  loaded  at  peak 
capacity.  In  this  project,  one  of  the  two  new  chillers  would  be 
sized  to  be  used  in  the  off-peak  season  to  closely  match  the 
winter  load  required  by  the  Nursery/Delivery  and  Surgery  air 
handling  units  which  require  mechanical  cooling  all  year. 

Three  different  types  of  chillers  were  reviewed  but  only  the  gas- 
fired  engine-driven  units  with  heat  recovery  had  a  payback  of  10 
years  or  less.  The  other  two  chiller  options  studied  were 
electric  centrifugal  and  direct  gas-fired  absorption  with  heat 
recovery.  This  project  deals  only  with  the  gas-fired  engine- 
driven  chiller. 

Due  to  available  unit  sizes  one  250  ton  and  one  500  ton  unit 
would  be  installed  to  replace  the  three  existing  200  ton 
machines.  From  the  manufacturer's  data  the  250  ton  chiller  full 
load  gas  input  is  1,785  MBH  and  the  500  ton  chiller  is  3,570  in 
both  the  cooling  and  heat  recovery  mode. 

The  recoverable  heat  from  the  engine  cooling  jacket  and  exhaust 
manifold  for  the  250  ton  unit  is  850  MBH  and  for  the  500  ton  unit 
is  1,700  MBH.  The  heat  available  for  recovery  would  be  utilized 
to  preheat  boiler  feed  water  and  to  provide  heat  for  the  hospital 
building  reheat  system.  To  recover  this  heat,  heat  exchangers 
are  furnished  with  the  chillers  and  new  circulating  pumps,  piping 
and  valves  will  be  installed. 


ASSUMED  CONDITIONS 


Gas  Cost  =3.7  $/MCF 
Electric  Cost  =  0.038  $/KWH 

Annual  maintenance  and  repair  cost  for  new  chillers  is  $4,300  for 
250  ton  unit  and  $6,700  for  500  ton  unit. 

Gas  engine-driven  chiller  engines  are  estimated  to  last  20,000 
equivalent  full  load  hours  before  replacement  is  required. 
Estimated  replacement  cost  is  $6, 000/engine. 

Equivalent  full  load  hours  for  250  ton  unit  are  estimated  at 
5,500/year  and  for  500  ton  unit  at  2,200/year. 

Annual  repair  and  maintenance  cost  for  existing  chillers  is 
$15,000  or  $5,000  each. 

Replacement  savings  =  The  two  Carrier  steam  chillers  are  already 
11  years  beyond  the  25  year  useful  life  estimated  by  ASHRAE.  A 
replacement  cost  in  year  one  of  the  study  is  included  as  a 
nonrecurring  savings.  The  York  steam  centrifugal  chiller  was 
installed  23  years  ago.  The  service  life  given  by  ASHRAE  is  25 
years.  The  chiller  would  be  replaced  in  year  three  of  the  study. 


LIFE  CYCLE  COST  ANALYSIS  SUMMARY 

ENERGY  CONSERVATION  INVESTMENT  PROGRAM  (EClP) 


LOCATION:  Fort  Riley,  Ks.  REGION  NO.:  7 _ PROJECT  NO.:  40474 

PROJECT  TITLE:  Chiller  Replacement _ FISCAL  YR.:  1995 _ 

DISCRETE  PORTION  NAME:  Replace  Chillers  _ 

ANALYSIS  DATE:  4-15-92  ECONOMIC  LIFE  25  YEARS  PREPARED  BY:  RDF 


1.  INVESTMENT 

A.  CONSTRUCTION  COST  $  692538 

B.  SlOH  $  41553 

0.  DESIGN  COST  $  41553 

D.  SALVAGE  VALUE  -$  15221 

E.  TOTAL  INVESTMENT  (1A  +  1B  +  1C  -  1D) 


760423 


2.  ENERGY  SAVINGS  (  +  )/ COST  (-) 

ANALYSIS  DATE  ANNUAL  SAVINGS,  UNIT  COST  &  DISCOUNTED  SAVINGS 


FUEL 

COST 

$/MBTU/YR(1) 

SAVINGS 

MBTUA'R(2) 

ANNUAL  $ 
SAVINGS(3) 

DISCOUNT 

FACTOR(4) 

DISCOUNTED 

SAVINGS(5) 

A. 

ELEC 

$ 

11.13 

5391 

$  60,002 

15.04 

$ 

902428 

B. 

DIST 

$ 

$ 

$ 

c. 

RESID 

$ 

$ 

$ 

D. 

NG 

$ 

3.59 

-2927 

$-10,508 

18.92 

$ 

-198810 

E. 

COAL 

$ 

$ 

$ 

F. 

TOTAL 

2464 

$  49.494 

$ 

_ 7Q3.618_ 

3.  NONENERGY  SAVINGS  (  +  )  /  COST  (-) 

A.  ANNUAL  RECURRING  (+/-) 

(1)  DISCOUNT  FACTOR  (TABLE  A)  _ 1 

(2)  DISCOUNTED  SAVINGS/COST  (3A  X  3A1) 


14.68 


234763 


B.  NONRECURRING  SAVINGS  (  +  )  /  COST  (-) 


Replace 

Chillers  $ 

Chiller  Replaces 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
Engine  Replace  $ 
TOTAL  $ 


SAVINGS(  +  ) 
COST(-)(1) 
368.000 
184.000 
-6.000 
-6.000 
-12.000 
-6.000 
-6,000 
-12.000 
-6.000 
-6.000 
492,000 


YEAR  OF 
OCCURRENCE(2) 
1 

3 

4 
8 
9 

12 

16 

18 

20 

24 


DISCOUNT 

FACTOR(3) 

.96 

.87 

.84 

.70 

.67 

.58 

.49 

.45 

.41 

.34 


DISCOUNTED 
SAVINGS 
(  +  )  COST  (-)  (4) 
$  353280 
$  160080 

$  -5040 _ 

$  -4200 

$  -8040 

$  -3480 

$  -2940 

$  -5400 

$  -2460 

$  -2040 

$  479760 
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C.  TOTAL  NONENERGY  DISCOUNTED  SAVINGS  (  +  )  /  COST  (-)  (3A2  +  3BD4)  $  714523 


D.  PROJECT  NONENERGY  QUALIFICATION  TEST 

(1)  25%  MAX  NONENERGY  CALC  (2F5  X  .33)  $  232194 _ 

a.  IF  3D1  IS  =  OR  >  3C  GO  TO  ITEM  4 

b.  IF3D1  IS  <  3C  CALC  SIR  =  (2F5  +  3D1)  /  IE  =  1-23 _ 

c.  IF  3Dlb  IS  =  >1  GO  TO  ITEM  4 

d.  IF  3D1b  IS  <  1  PROJECT  DOES  NOT  QUALIFY 

4.  FIRST  YEAR  DOLLAR  SAVINGS  2F3  +  3A  +  (3B1d  /  YEARS  ECONOMIC  LIFE)$  85,166 

5.  TOTAL  NET  DISCOUNTED  SAVINGS  (2F5  +  3C)  $  1418140 

6.  DISCOUNTED  SAVINGS  RATIO  (IF  <  1  PROJECTS  DOES  NOT  QUALIFY)  (SIR)  =  (5/1 E)  =  1.86 

7.  SIMPLE  PAYBACK  PERIQD  (ESTIMATED  YEARS)  SPB  =  IE/4  8.93 _ 
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MONTHLY  ELECTRICAL  CONSUMPTION 
T01 15080  ALTERNATE  1 
EXISTING  EQUIPMENT 


MONTH 

ELEC  KWH 

ELEC  KU 

JAN 

540,643 

1,096 

FEB 

485,716 

1,096 

MAR 

546,262 

1,185 

APR 

548,104 

1,235 

MAY 

800,720 

1,839 

JUN 

922,004 

2,108 

JUL 

1,069,322 

2,272 

AUG 

1,034,951 

2,242 

SEP 

822,078 

1,978 

OCT 

589,348 

1,274 

NOV 

520,457 

1,178 

DEC 

535,347 

1,166 

TOTAL 

8,414,952 

2,272 

AlsiP  OE-MAMD 


10 


MONTHLY  ELECTRICAL  CONSUMPTION 
T01 15080  ALTERNATE  2 
ENGINE  DRIVEN  CHILLERS 


MONTH 

ELEC  KUH 

ELEC  KU 

JAN 

489,153 

985 

FEB 

441,597 

985 

MAR 

494,032 

1,036 

APR 

481,734 

1,133 

MAY 

627,350 

1,341 

JUN 

679,873 

1,741 

JUL 

757,823 

1,811 

AUG 

753,348 

1,799 

SEP 

637,992 

1,675 

^CT 

515,887 

1,133 

^OV 

471,297 

1,035 

DEC 

485,295 

1,034 

TOTAL 

6,835,381 

1,811 

^  o  C,  <^<^‘5»ON'PTIO(sI  Afsjp  P£.n1A.N1C> 

U^&  rPK. 
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GENERAL  SPECIFICATIONS 


Model 

CH  -  250 

Capacity  (TonsY 

230 

460 

COP 

Full  load 

1.7 

1.7 

Integrated  Part  Load  Value  (IPLV) 

2.0 

2.0 

RPM  FuU  Load 

3000 

3000 

Gas  Input  (SCFH)^  @6  -  28  in.  H,0 

1750 

3500 

Recoverable  Heat  at  Full  Load  (BTU/H)^ 

850,000 

1,700,000 

Acoustic  Level  (dBA)  @  20  ft. with  Optional  Enclosure 

82 

85 

Electric  Power  Requirements 

208  VAC  Thfce  phase, 

208  VAC  Thtce  phase. 

35  Amps  Sendee,  4  kW 

50  Amps  Scndcjc,  7  kW 

Chilled  Water  Flow(GPM) 

600  ' 

1200 

Cooling  Tower  Requirements 

Condenser  Flow  Rate  (GPM) 

750 

1500 

Pressure  Drop  (  ft.  H^O) 

11 

11 

Temperatures,  without  Exhaust  Heat  Exchangers  (®F)*  85.0  -  95.0 

85.0  -  95.0 

Temperatures,  with  Exhaust  Heat  Exchangers  (®F)^ 

85.0  -  96.3 

85.0-96.3 

Exhaust 

Without  Exhaust  Heat  Exchangers^ 

4  in.  ANSI  Flange,  300  SCFM, 

26  in.  of  water  max. 
back  pressure,  1200®F 
max.  temperature 

(Same  per  engine) 

With  Exhaust  Heat  Exchangers^ 

4  in.  ANSI  Flange,  300  SCFM, 

16  in.  of  water  max. 
back  pressure,  300°F 
max.  temperature 

(Same  per  engine) 

Reftigerant 

R-ll(l,010  lbs.) 

R-ll  (l,770Ibs) 

TecoDrivc™  Engines 

One 

Two 

Rigging  Weight  (lbs.) 

18,000 

26,000 

Dimensions 

l4’8"long  X  4’11”  wide  x  Til"  high  15*  long  x  8*  wide  x  TlO"  high 

NoUl.  Per  ARI 550 ’88  Method  Sotej-  60%  qfbeatjhm  engine  jacket,  exhaust  mam/btd 

Hotel  HHV 1020 BTU/SCF  and  oil  cooler:  40%fixm  ermine  exhaust  beat  exchanger 


PERFORMANCE  CURVE* 


AU  specifications  and  matcriais  subject  to  chai^  without  notice. 
All  specifications  and  ratings  are  +5% 


Annual  Recurring  Maintenance /Repair  for  Gas  Engine-Driven 


250  Ton  Unit: 


Estimated  Annual  Equivalent  Full  Load  Hours:  5,500/yr. 


Air  Filter:  $20.00  x  2.2  =  44.00 
Oil  Filter:  $10.00  x  2.2  22.00 
Spark  Plugs:  $30.00  x  2.2  =  66.00 
PVC  Valve:  $15.00  X  2.2  =  33.00 
Plug  Wires:  $30.00  x  2.2  =  66.00 
Oil:  $165  X  2.2  =  363.00 
Routine  maintenance:  80  hrs  §  $38. 00/hr  3,040.00 
Oil  maintenance:  16  hrs  @  $38. 00/hr  608 . 00 


1  4,242.00 


500  Ton  Unit: 

Estimated  Annual  Equivalent  Full  Load  Hours:  2,200/yr. 


Air  Filter:  *20  x  1.0  x  2  40.00 
Oil  Filter:  ^10  x  1.0  x  2  20.00 
Spark  Plugs:  *30  x  1.0  x  2  60.00 
PVC  Valve:  *15  xl.0x2  30.00 
Plug  Wires:  *30  x  1.0  x  2  60.00 
Oil:  *165  X  1.0  x  2  330.00 
Routine  maintenance:  120  hrs  §  $38. 00/hr  4,560.00 
Oil  maintenance:  40  hrs  §  $38. 00/hr  1,520.00 


*  6,620.00 


18 


Irwin  EEAP  -  Ft.  Riley,  Kansas 


MASSAGLIA-NEUSTROM-BREDSON,  INC. 
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Total  Annual  Nonenergy  Savings  due  to  reduction  in  electric 
capacity  charge  (demand)  calculated  using  the  electric  rate 
schedule . 


MONTH 

EXISTING  SYSTEM 

MODIFIED  SYSTEM 

SAVINGS 

BILLING 

DEMAND 

(KVA) 

DEMAND 

CHARGE 

(dollars) 

BILLING 

DEMAND 

(KVA) 

DEMAND 

CHARGE 

(dollars) 

JANUARY 

1096 

4598.80 

985 

4149.25 

449.55 

FEBRUARY 

1096 

4598.80 

985 

4149.25 

449.55 

MARCH 

1185 

4959.25 

1036 

4355.80 

603.75 

APRIL 

1235 

5161.75 

1133 

4748.65 

413 . 10 

MAY 

1839 

7607.95 

1341 

5591.05 

2016.90 

JUNE 

2108 

8697.40 

1741 

7211.05 

1486.35 

2272 

9361.60 

1811 

7494 . 55 

1867.05 

AUGUST 

2242 

9240.10 

1799 

7445.95 

1794 . 15 

SEPTEMBER 

1978 

8170.90 

1675 

6943.75 

1227.15 

OCTOBER 

1274 

5319.70 

1133 

4748.65 

571.05 

NOVEMBER 

1178 

4930.90 

1035 

4351.75 

579.15 

DECEMBER 

1166 

4882.30 

1034 

4347.70 

534.60 

TOTAL 

$11,992.35 
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NONRECURRING  SAVINGS /COST 


Since  the  existing  Carrier  chillers  are  beyond  their  useful  life, 
a  nonrecurring  savings  to  replace  these  units  will  occur  in  the 
first  year  of  the  study  (+$368,000.00).  In  the  third  year  of  the 
study  the  York  chiller  will  be  replaced  at  a  cost  of  (+$184,000). 
In  the  year  4,  8,  12,  16,  20  and  24  a  complete  engine  replacement 
will  be  required  for  the  250  ton  chiller  at  a  cost  of  $6,000.00 
each.  In  year  9  and  18  complete  engine  replacement  will  be 
required  for  the  500  ton  chiller  at  a  cost  of  $12,000.00  each. 


V  600 
PAGE  1 


T  <P\\^Op<0 

Trane  Air  Conditioning  Economics 
By:  MASSAGLIA'NEUSTRON-BREDSON 

SYSTEM  TOTALS  LOAD  PROFILE  -  ALTERNATIVE  1 
EXISTING  SYSTEMS 

.  SYSTEM  LOAD  PROFILE 


System  Totals 


Percent 

-  Cooling  Load  - 

.  Heating 

Load 

----  Cooling 

Airflow 

. 

----  Heating 

Airflow 

Des i gn 

Cap. 

Hours 

Hours 

Capacity 

Hours 

Hours 

Cap. 

Hours 

Hours 

Cap. 

Hours 

Hours 

Load 

(Ton) 

(%> 

(Btuh) 

(%) 

(Cfm) 

(X) 

(Cfm) 

(%) 

0  - 

5 

62.9 

50 

4,385 

-890,475 

43 

3,599 

17,334.2 

0 

0 

0.0 

0 

0 

5  • 

10 

125.8 

0 

0 

-1,780,949 

8 

699 

34,668.5 

0 

0 

0.0 

0 

0 

10  ‘ 

15 

188.7 

5 

405 

-2,671,424 

11 

902 

52,002.7 

0 

0 

0.0 

0 

0 

15  - 

20 

251,6 

9 

757 

-3,561,899 

10 

826 

69,336.9 

0 

0 

0.0 

0 

0 

20  - 

25 

314,5 

3 

273 

-4,452,373 

8 

678 

86,671.2 

0 

0 

0.0 

0 

0 

25  - 

30 

377.4 

4 

382 

-5,342,848 

7 

608 

104,005.4 

0 

0 

0.0 

0 

0 

30  - 

35 

440.3 

6 

537 

-6,233,322 

5 

430 

121,339.6 

0 

0 

0.0 

0 

0 

35  - 

40 

503.2 

5 

417 

-7,123,798 

4 

298 

138,673.9 

0 

0 

0.0 

0 

0 

40  - 

45 

566.1 

4 

349 

-8,014,272 

4 

317 

156,008.1 

0 

0 

0.0 

0 

0 

45  - 

50 

629.0 

4 

323 

-8,904,748 

0 

0 

in,342.3 

0 

0 

0.0 

0 

0 

50  - 

55 

691.9 

2 

196- 

-9,795,222 

0 

0 

190,676.6 

0 

0 

0.0 

0 

0 

55  - 

60 

754,8 

3 

264 

-10,685,697 

0 

0 

208,010.8 

0 

0 

0.0 

0 

0 

60  - 

65 

817.7 

2 

171 

-11,576,172 

0 

0 

225,345.0 

0 

0 

0.0 

0 

0 

65  - 

70 

880.6 

1 

109 

-12,466,646 

0 

0 

242,679.3 

0 

0 

0.0 

0 

0 

70  - 

75 

943.5 

2 

172 

-13,357,121 

0 

0 

260,013.5 

57 

4,985 

0.0 

0 

0 

75  - 

80 

1,006.4 

0 

20 

-14,247,597 

0 

0 

277,347.7 

22 

1,939 

0.0 

0 

0 

80  - 

85 

1,069,3 

0 

0 

-15,138,071 

0 

0 

294,682.0 

9 

784 

0.0 

0 

0 

85  - 

90 

1,132.2 

0 

0 

-16,028,546 

0 

0 

312,016.2 

2 

196 

0.0 

0 

0 

90  - 

95 

1,195.1 

0 

0 

-16,919,022 

0 

0 

329,350.4 

2 

216 

0.0 

0 

0 

95  - 

100 

1,258.0 

0 

0 

-17,809,496 

0 

0 

346,684.7 

7 

640 

0.0 

0 

0 

Hours 

Off 

0.0 

0 

0 

0 

0 

403 

0.0 

0 

0 

0.0 

0 

8,760 
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installation:  irhin  army  community  hospital,  ft«  riley,  kahsas 

project:  energy  engineering  analysis  program  (eeap) - 

profect  number 

temporary:  _ program  year  - 


permanent:  _ 

point  of  contact: 


Mai .  James  Fletcher 


Lstics 


Stlllvagon 


engineer  district 

name  Robert  Miller 

titiA  Project  Manager 


other  (A-E) 


Randall  D.  Frymire 


Project  Manager 


reviewed  by: 

installation  facility  eoane^, 

Larry^tillwagon 


Base  Energy  Officer 


category  code 


date  28  August  1991 
phone  (913)  239-7207 

autovcHi  - - 

date  20  August  1991 

phone  (913)  239-2371 

autovon  - — 

date  28  August  1991 

plxtee  (816)  426-2782 

autovon  - — 

H...  27  Auguat  1991 

phone  (816)  931-2200 

autovon  - — 

date  28  August  1991 
^  (913)  239-2371 

autovon  - — 


approved  by: 

macom  engineer 
name  - 


phone 


autovon 


project  development  brochure,  PDB-1 


DA  FORM  5020-R, 


28 


facility 

IFMIN  AKMY  C(»1MUNITY  HOSPITAL 
FT.  RILEY,  KANSAS 


project  coordinator  for 
using  service 


LARRY  STILLWAGON 
BASE  ENERGY  OFFICER 


functional  requirements  summary,  PDB-1 


DA  FORM  5020-1-n.  Feb  82 
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OBJECTIVE 

The  objective  of  this  project  is  to  remove  three  200  ton  steam  centrifugal 
chillers  and  replace  them  with  one  250  ton  and  one  500  ton  gas-fired 
engine-driven  chillers  in  the  hospital  energy  plant.  The  new  units  will 
provide  base  load  cooling  and  greater  efficiency  in  the  off-peak  season. 


functional  requirements  summary,  PDB-1 

DA  FORM  5020-2-R,  Feb  82 
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A.  SPECIAL  CONSIDERATIONS 


Cost  estimates  for  each  primary  and  supporting  facility 


Telecommunications  system  coordination  with  US  ACC  arul  authorization  for  exceptions 


Coordination  with  state  and  local  governmental  requirements  (blind  vendors,  medical  facilities, 
construction  and  operating  permits,  clearinghouse  ccoordination,  etc.) 


Assignment  of  airspace 


Economic  analysis  of  alternatives _ _ _ 

Approval  for  new  starts 


International  balance  of  payments  (I BOP)  coordination  with  U.S.  European  command  arxf 
NATO— overseas  cost  estimates  and  comparables  (include  rate  of  exchange  used  in  estimates) 

Impact  on  historic  places— on  site  survey  by  authorized  archeologist  and  coordination  with  state 
historic  preservation  officer  and  advisory  council  on  historic  preservation 


Exceptions  to  established  criteria  _ _ _ 

Coordination  with  various  staff  agencies  (Provost  Marshall-physical  security,  etc.) 


Identification  of  related  or  support  projects  (so  projects  can  be  coordinated) 


Required  completion  date  _ 

Other  Special  Considerations  (List  and  number  items) 


a£. 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  ''R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR'"  if  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  expletr.^ 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 


A  -  OFAE 
6  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

£  —  Other  (Check  Comments  Attached  and 


documentation  checklist 


DA  FORM  5023-A-R,  Feb  82 
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Comment 

Attached 


B.  SITE  DEVELOPMENT 


ITEM 


B-1 


B-2 

(A) 

(B) 

{c{ 

(0) 


B-3 

(6) 


B-4 


Consultation  vvith  the  District  Office  to  determine  end  evaluate  flood  plain  hazards 


Preparation,  submission,  and/or  approval  of  new 

General  Site  Plan  _  _  ^  _  _  _ 

Annotated  General  Site  Plan 

Sketch  Site  Plan 

Facilities  Requirements  Sketch 


Preparation  of 
Site  Survey 
Subsoil  Information 


Approval  by  Department  of  Defense  Explosive  Safety  Board  (DOESB)  for  Safety  Site  Plan 


Other  Site  Development  Considerations  (List  and  number  Items) 
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REQUIRED  OR  NOT  REQUIRED  ~  Not  relevant  or  no  inforn^etion  to  com¬ 
municate.  Enter  "R**  if  item  Is  relevant  and  it  requirad  for  this  projact. 
Enter  *'N  R‘*  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  evailable. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  ~  Significant  Information  summarized  or  explained 
and  attach  ad. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  axisting  docu- 
maot  which  Is  attached. _ 


*BY  WHOM  (Check  end  insert  appropriate  lener) 

A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  Other  (Check  Comments  Attached  and 
axplain) 


documentation  checklist 


DA  FORM  5023-B-R,  Feb  82 
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ARCHITECTURAL  &  STRUCTURAL 


Reconciliation  with  troop  housing  progremi  and  requirementt _ _ 

Evaluation  of  existing  facilities  (including  degree  of  utilization) _ _ 

Approval  for  removal  and  relocation  of  existing  useebie  facilities _ 

Evaluation  of  off-post  community  facilities _ _ _ _ _ _ 


Storage  and  maintenance  facilities  (including  nuclear  weapons) _ 

Coordination  hospitals,  medical  an^dental  facilities  with  Surgeon  General  _ 

Coordination  of  aviation  facilities  with  FAA  _ _ 

Coordination  air  traffic  control  and  navigational  aids  with  USACC _ _ _ 

Tabulation  of  types  and  numbers  of  aircraft  _ _ _ 

Evaluation  of  laboratory,  research  and  development^  and  technical  maintenance  facilities _ 

Coordination  chapels  with  Chief  of  Chaplains  _ _ _ 


Review  food  service  facilities  by  USATSA _ _ _ _ 

Automated  data  processing  system  or  equipment  approvals-cost  analysis  when  ADP  and/or 
communication  centers  notco-Jocated  with  related  facilities 

Coordination  p<»tal  facilities  with  U^.  Postal  Service  Regional  Oirector _ _ _ _ 

Laundry  and  dry  cleaning  facilities  coordination  with  ASO(l&L> _ _ _ 

Tenant  facilities  coordination  with  installation  where  sited _ _ _ 

Facilities  for  or  exposed  to  explosions,  toxic  chemicals,  or  ammunition -review  by  DDES8  (See 
also  Item  8-4)  _ 


Analysis  of  deficiencies _ _ _ — _ — _ - _ 

Consideration  of  alternatives _ _ _ _ _ — _ - _ 

Determination  whether  occupants  wilt  Include  physically  handicapped  or  disabled  persons _ 

As-build  drawings  for  alterations  or  additions _ _ _ _ _ 

Availability  of  Standard  Design  or  site  adaptable  designs  _ _ _ _ _ 

Other  Architectural  &  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  Information  to  com* 
inunicate.  Enter  "R’*  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summerized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  information  is  in  an  existing  docu- 


♦BY  WHOM  (Check  and  insert  appropriate  letter) 


B  —  Using  Service 
C  —  Construction  Service 
D  -*  Designer 

E  -  Other  (Check  Comments  Attached  end 


ment  which  is  attached. 


documentation  checklist 
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D.  MECHANICAL.  ELECTRICAL.  &  UTILITY  SYSTEMS 


Fu«l  considerations  and  cost  comparison  analysis 


Energy  requirements  appraisal  (ERA) 


Conformance  with  DOO  Energy  Reduction  requirements 


Evaluation  of  existing  and/or  proposed  utility  systems 


Other  Mechanical  and  Utility  Systems  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  Of  no  Information  to  com- 
municate.  Enter  "R"  if  item  Is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  8E  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  Information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  _ 


*8Y  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  »  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


documentation  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Environmental  impact  Msassmant  _ 


El  A  conclusions  require  Environmental  Impact  Statement  _ _ _ 


Determination  of  heaWi,  environmental  or  related  hazartte.  Aaelstance  to  determine  exigence  of  any 
heal^,  environmental  or  related  hazard  may  be  requ^ed  from  Aberdeen  Proving  Ground,  MO  21010. 
the  Office  of  the  Surgeon  General,  Attn:  DASG-HCH  (Army  Environn»ental  Hygiene  Agency) 


Air/weter  pollution  permit,  coordination  with  agencies  and  compliance  with  standards  at  Federal, 
state  and  local  level 

Coirecttve  measures  associated  with  Environmental  Impact  Statements  or 
assessment — list  separately  and  evaluate. 


Other  environment^  considerations  (list  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  end  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currentiy  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  information  ie  in  an  existing  docu¬ 
ment  which  is  attached.  _ 


^BY  WHOM  (Check  and  intert  appropriate  letter) 


A  -  OFAE 
8  —  Using  Service 
C  —  Construction  Service 
O  -  Oasigner 

E  —  Other  (Check  Comments  Attached  end 


documentation  checklist 
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A.  SPECIAL  CONSIDERATIONS 


Factort  of  risk,  restriction  or  unusual  circumstance  expected  to  increase  costs  beyond  applicable 
area  averages 

Construction  phasing  requirements _ _ _ _ 

Functional  support  equipment  (mechanical,  elecuical,  structural,  and  security)  to  be  built  in 
Equipment  in  place  and  justification  _ _ _ _ 


Other  equipment  and  furniture  (O&MA,  OPA)  and  costs  _ _ 

Special  studies  and  tests  (hazards  analyses,  compatibility  testing,  new  technology  testing,  etc.) 
Type  of  construction  (permanent,  temporary,  semi-permanent) _ _ 


Government  furnished  equipment  (quantities,  procurement  time,  availability 
and  special  handling  and  storage  requirements).  Funds  used  for  procurement 

Other  special  considerations  (list  and  number  items) 


•=  flc  •  E 

a-  ®  2 

«  o  o 

OC  Z  HO 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  *'NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  Significant  Information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


«BY  WHOM  (Chtek  and  insert  appropriate  letter) 

A  -DFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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B.  SITE  DEVELOPMENT 


Construction  restrictions  or  guidelines  pertaining  to 

site  access  and  preferred  construction  routes  _ _ _ _ 

Airfield  clearance,  explosive  storage,  working  hours,  safety,  etc. 

Facilities  and/or  functions  or  adjoining  areas  (structures, 
materials,  impact) 


Real  estate  actions  (acquisition,  disposal,  lease,  right-of-way) 

Detnol  1  tion/reloca tion  required  (data) 

Special  considerations  due  to  explosives/radioactivity/ 
chemical  contamination/asbestos  emissions/toxic  gases 

Restrictions  on  disposal  of  demolished/relocated  material 
including  hazardous  waste 

Pavement  types  and  requirements  (including  traffic  surveys 
and  MTMC  coordination) 

Landscape  considerations 

Protection  of  existing  vegetation  _ _ 

Stockpile  topsoil 

Other  Site  Development  (List  and  number  Items) 


H  Q  I  O  < 


BEQUinEO  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  is  required  for  this  project. 
Enter  "NR"  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  aveileble. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
end  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached.  


*8Y  WHOM  (Check  and  insert  appropriate  latter) 


A  -  OFAE 
B  —  Using  Service 
C  —  Construction  Service 
D  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data 
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C.  ARCHITECTURAL  &  STRUCTURAL 


Vibration-producing  equipment  requiring  isolation 

Seismic  zone  and  other  design  load  criteria  (typhoon,  hurricane,  earthquake  loads,  high  or  low 
loss  potential) 


Protective  shelter  evaluation  and  resistant  design  criteria  (conventional /nuclear  blast  and  radia¬ 
tion,  chemical/biological) 

Unusual  foundation  requirements  (pier,  pile,  caisson,  deep  foundations,  mat,  special  treatment, 
permafrost  areas,  soil  bearing) 


Designation  and  strength  of  units  to  be  accommodated 
Requirements  and  data  for  special  design  projects 


Unusual  floor  and  roof  loads  (safes,  equipnr>ent) 

Security  features  (arms  rooms,  vaults,  interior  secure  areas) 


Other  Architectural  &  Structural  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  if  item  is  relevant  and  ts  raquirad  for  this  project. 
Enter  "NR"  if  item  is  Irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  Significant  information  ie  In  an  existing  docu- 
mant  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  —  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 
explain) 


technical  data  checklist 
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D.  MECHANICAL,  ELECTRICAL,  &  UTIUTY  SYSTEMS 


Special  mechanical  requirements  or  considerations  (elevator,  crane,  hoist,  etc.) 


Special  peak  usage  periods  and  peak  leveling  techniques 

Maintenance  considerations  (accessibility  of  equipment,  compatibility  with  existing  equipment) 
Plumbing— availability,  general  system  type  and  characteristics  (proposed  and/or  existing,  irtci. 
compressed  air  arrd  g^) 

Heating-availability,  general  system  type  and  characteristics  (proposed  and/or  existing) _ 

Ventilating,  air  condition/refrigeration— availability,  general  system  type  and  characteristics  (pro¬ 
posed  and/or  existing) 

Electrical— availability,  general  system  type  and  characteristics  incl.  airfield  lighting,  communica¬ 
tion,  etc.  (proposed  arxi/or  existing) 


Water  supply/waste  treatnrrent-avail ability,  general  system  type  and  characteristics  (proposed 
and/or  existing) 

Energy  requirements/fuel  conversion  (sources,  availability,  loads,  types  of  fuel,  etc.) _ 

Solar  energy  evaluation  _ 

Other  Mechanical  &  Utility  Systems  (List  and  number  items) 


♦  T3 
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H  O 

o  < 

Q  < 

REQUIRED  OR  NOT  REQUIRED  -  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  "R"  If  item  is  relevant  end  is  required  for  this  profect. 
Enter  "NR"  If  item  is  irrelevant  end  is  not  required  for  this  project. 

TO  BE  DETERMINED  -  Information  needed  but  not  currently  aveileble. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Sionificant  information  summeriaed  or  explained 
and  attached. 

DOCUMENT  ATTACHED  -  SIgnifIcsnt  Information  is  In  an  existing  docu¬ 
ment  which  Is  attached. 


^BY  WHOM  (Check  end  insert  appropriate  letter) 

A  ~  OFAE 
B  —  Using  Service 
C  —  C<mstruction  Service 
O  —  Designer 

E  —Other  (Check  Comments  Attached  end 
explain) 


technical  data  checklist 
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E.  ENVIRONMENTAL  CONSIDERATIONS 


Waste  water  treatment,  air  quality,  and  solid  waste  disposal  criteria 


Other  Environmental  Considerations  (List  and  number  items) 


REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  information  to  com¬ 
municate.  Enter  if  item  is  relevant  and  is  required  for  this  project. 
Enter  ‘*NR*'  if  item  is  irrelevant  and  is  not  required  for  this  project. 

TO  BE  DETERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  —  Significant  information  summarized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  in  an  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  DFAE 
B  —  Using  Service 
C  ^  Construction  Service 
O  —  Designer 

E  —  Other  (Check  Comments  Attached  and 


technical  data  checklist 
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F.  FIRE  PROTECTION 


Special  fire  protection  systems  or  features  (detection  ar>d  suppression  equipment,  hazards,  etc.) 


Other  Fire  Protection  Considerations  (List  and  number  items) 
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REQUIRED  OR  NOT  REQUIRED  —  Not  relevant  or  no  Information  to  com¬ 
municate.  Enter  If  item  is  relevant  and  is  required  for  this  project. 

Enter  "NR"  if  item  is  irrelevant  end  is  not  required  for  this  profit. 

TO  8E  OEIERMINED  —  Information  needed  but  not  currently  available. 
Enter  code  for  information  source. 

COMMENT  ATTACHED  --  Significant  information  summefized  or  explained 
and  attached. 

DOCUMENT  ATTACHED  —  Significant  information  is  In  w)  existing  docu¬ 
ment  which  is  attached. 


*BY  WHOM  (Check  and  insert  appropriate  letter) 

A  -  OFAE 
B  —  Using  Service 
C  Construction  Service 
D  —  Designer 

E  --  Other  (Check  Comments  Attached  and 
axplain) 


technical  data  checklist 
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